Fier eat 


& Beh ety 


sarees 


oe 
tee 


Sebr 
Ee preates ar preter 
Bes ahet 
VEC heel neko beset mecichebehalehs)o hy hee 
ais taka to, wala int et ep eespts 
Solerh eres Phssesteastpasiic 
Fortes ° Scorers itasleishes te Spetc he raisionala poner 
Brpatenehelesed bebe kabel eae liarbchahbrishnt 
Sess s 
$ elehene F 
Sehcladahe phe eps siren a4 ty Sa 
wer behwie | oheeehu® MEdPleds ve’. DA aREM Paces he 
Mhebesnt-53 bsest ot mernmete vote 
phelenrisiemerctivetemai st ° 
rit th be eyes cries ore ashe 
arses 


Sseheoonetz : 
ahaa $ sfen7 
ty Pitbemei one 
oer ery irae meet ielaie 

si eeosensse tans Sesithetpesety osht ot 

piel Ss go Pea ve\ehsine mt 
: sine 

Ji lpdketetere’ 
rarer Vet 
jahekebelede 


Piishetevete 


peat 


Tey 


ne 


Risttas 
idcipreneory her homeiee, 
Herre : Mere abtay isicedstelsrcuehe my lobe meteae 
ST HesUbetatetors hebelenaheters tebeival sane 
Sieh abemeccecbcdshiest: ar 
ay samp pstetete re eehttehe? 
: esas tata 
S5e teak 
bin tebe he bor 


stevemer 


ron 


roy 
0) 


“Ne 


. 


OO a 


SEAMAN’s COMPLETE 
DAILY ASSISTANT, 


AND 


‘NEW MARINER’s COMPASS: 


BEING AN EASY METHOD OF. 


a F as 
Keeping“a Journal at Sea. 


CON T AITNIN G 


| . Rules for working the Cafes in Plane, Middle Latitude, and Mercator’s 


Sailing, by the Tables of Difference of Latitude and Departure. The 
Method to find the Latitude, Longitude, and Variation of the Compafs ; 
how Allowances‘are to be made for Leeway, Variation, Heave of the Sea, 
Setting of the currents, and to Correét the Dead Reckoning. by an 


be ufed atrsea. 


THE WHOLE EXEMPLIFIED IN 
A JOURNAL FROM THE LIZARD TO THE ISLAND OF ST. MARY, 


_ Obfervation for a fingle Day or many; with all the Tables requilite to 


And a) Day’s Work pricked off upon a Mercator’s Chart. 


TO WHICH Is PREFIXED ¢@ 
A SHORT AND EASY 


TREATISE ON ARITHMETIC: 


CRN ES INE NYG 


_ The neceflary Rules of common Arith- 


metic, Decimal Fra@tions, the Extrac- 


tion of the Square and Cube Roots, © 


with their Ufe in meafuring all Kinds 


of Boards, Planks, Cafes, Cafks, Bales, 


and Packages ufually taken on Board. 


“The Gauging of Cafks, and finding a Ship’s 


| The whole 4 oer plain, that a eke 
icatio 


the above wee their own Appli 


Tonnage, worked by Figures, Gunter’s 
Scale and Logarithms. Likewife the 
Methods of keeping a Ship’s Accounts, 
Difburfements, the Forms of Cargo- 
Books, Receipts for Wages, Invoice 
and Manifeft of Goods, Bills of Parcels, 
and Letters of Credit. 


n may gain a fufficient Havapledge of 
without any other Affiftance. 


TO THIS EDITION IS ADDED, 


ee 


“By JOHN, HAMILTON MOORE, 


TEACHER OF NAVIGATION, HYDROGRAPHER AND CHART-SELLER TO 


The Ule of Hadley’ s Quadrant, and Mercator’s Chart, 


pe MANY VALUABLE IMPROVEMENTS. 
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T is well known that many young Men go to Sea at 

fuch an early Period, as to preclude their having 
a fufficient Knowledge of Arithmetic or Navigation, 
and after they have gained a tolerable Share of pra€tical 
Seamanfhip, would gladly acquire by their own Appli- 
cation the Method of keeping a Ship’s Way at Sea; 
without fludying much of the Theory, which their 
Time and Application to the Ap of the Ship renders 
out of their Power. 


For the Ufe of fuch, as well as’to be convenient 
for the Pocket and the Quarter Deck, I have com- 
piled this little Book, which from its Simplicity can- 
not fail of being underftood, and enabling the Mariner 
to dire&t a Ship to any Part of the World; as it con- 
tains every Thing neceffary for working a Day’s Work 
at Sea, with all the Tables requifite numbered for the 
more readily finding them. The Tables of the Lati- 
tudes and ee de of Places is new, and more 
correct than any publifhed. | 

Asa Knowledge of Arithmetic is abfolutely necef- 
fary in Navigation, I have’ begun with that, and Jaid 
i: down the Rules in fuch a Manner, and explained them 


fo fully, that any Perfon of common Capacity, by his 
a2 own 


np era eR Reiner scat 1 SS rae 


fie avig te) 
own Application, can hardly fail of acquiring a fufh- 

cient Knowledge of it. Meafuring and finding the. 
Contents of Bales and Packages, ufually taken on 

Board Ships, is treated of in a Manner entirely new, 
and I hope will be found eafy and ufeful to thofe em- 
ployed in Shipping: Likewife Plans of Cargo-Books, 
and the Mcthod of keeping Ships Accounts of Dif- 
‘burfements, Goods, &c. 


Plane, Middle Latitude, and Mercator’s Sailing, 
worked by the Tables of Difference of Latitude and 
Departure follows; and then the Rules for keeping 
a Reckoning at Sea, exemplified in a Journal from 
England to St. Mary's, in which are fhewn all the 
Rules for Variatign, Heave of the Sea, laying to, and 
to corre& the dead Reckoning by an Obfervation, 
with moft of the Occurrences that commonly hap-. 
pen at Sea, and the Ship’s Way pricked off on a 
Mercator’s Chatt. Alfo to this Edition are added 
the Ufe of Hadley’s Quadrant, Mercator’s Chart, and 
a new Tide Table. The foregoing being the Out- 
lincs of my Plan, I fhall refer the Reader to the Con- 
tents,/and fhould the Execution merit his Approba- 
tion, it will be a pleafing Satisfaction to | 


His devoted ; 
And very humble Servant, 


JOHN HAMILTON MOORE. 


Tower-Hill, Sept. 1, 
1796 ‘ 
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Aifo a General Rule for diftinguifhing the Stars. 
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SHORT AND EASY INTRODUCTION 
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BY WHICH 


ANY ONE MAY GAIN A SUFFICIENT KNOWLEDGE OF FI. 
GURES BY THEIR OWN APPLICATION: 


oi ae 


& RITHMETIC teaches the Properties of Numbers, and howto coma 
: pute or eftimate the value of things, and hath thefe five parts, Viz. 
Numeration, Addition, Subtraction, Multiplication and Divifion, which 
fhould be thoroughly underitood ; fer, by thefe rules only the art is attain- 
~ able; and as no progrefs can be made in the art of Navigation without fome 
knowledge of Arithmetic, we fhall begin with 


NUMERATION., 


Nameration is that part of Arithmetic whereby one may rightly exprefs 
the value of any number propofed. 


All numbers arc expreffed by the following characters : 
ee IRE is, Nt A a ia ee ea 
: One two three four five fix feven eight nine nought, 


Although ciphers, commonly called noughts, fignify by themfelves no- 
thing, yet being put to the right hand of other figures, they increafe the 
value of the preceding figures as much as if they were all figures, as may be 
plainly feen in the following Table. 


PF -Usits, +: I 
1z ‘Fens 10 

123 Handreds 100 

1234 Thoufands 1000 wea 
. 12345 Tens of Thoufands 10000 

123456 Hundredsof Thoufands 100000 
1234567 Millions 1000000 
12345678 ‘Tens of Millions _ 10000000 


123456789 Hundreds of Millions —_ 100000000 


' Figtires have their value according to the places they are fet in, as 1 in 
the firft place is unity or 1, in the fecond place ten, in the third place one 
hundred, in the fourth place one thoufand, in the fifth place ten thoufand, 
&c. ‘ tp 

The. Table dire€ts how properly to read or exprefs any number, as 123, 
which number confifts of three places, and is thus read, one hundred and 
twenty-three, 


‘ a. The 


Pe Oy 


(4) » 
The number 123456 confifting of fix places, and is thus read or expreffed, 
ene hundred and twenty-three thoufand four hundred and fifty-fix; the 
number 123456789 confifting of nine places or numbers is thus read, one 
hundred and twenty-three millions four hundred and fifty-fix thoufand feven _ 
hundred ard eighty-nine. “mt 
For the eafe of numeration, or rightly conceiving how to exprefs any 
number of figures put together, it is ufual to divide them into periods of 
three figures each, thus, beginning with the unit’s place, making a point to 
the right hand, and counting three figures to the left hand, there make a 
point or comma for the firft divifion: thofe three firft figures denote fo many 
hundreds and odd numbers ; then count on Or feparate three more places with 
a point, and this fecond divifion or feparation will denote fo many hun- 
dred and odd thoufands. ‘Thus proceed, feparating every third figure thus, 


Mill. ‘Thou. Hund. = 
123. 466. 789 thé firtt period being hundreds and odd, the fecond hundreds 


and odd thoufands, the third period hundreds and odd millions; if there 
had been four periods, it would denote thoufands and odd millions, In every . 
period of figures the fir’ number in each period is units, the fecond figure is 
tens, the third figure is hundreds. 


Box A.M PLE S. 


Exprefs the value of 236437216 Exprefs 987654321 
Separate every third figure thus, Separate the figures thus, 
23.643.721 987-654-321 


The third period being millions, and That is, nine hundred and eightys 
there being but two places of figures feven millions fix hundred and fifty- _ 
in this period, it will denote that the four thoufand three hundsed and 
two firft figures is twenty-three mil- twenty-one, ; 
lions, the fecond period will be fix 

hundred and forty-three thoufand, : * 

the third period feven hundred and — 
twenty-one, 


Ai De De le Dy LON 


Addition is the putting two or more numbers together, and bringing 
them into one total jum. ; 

‘And is of one denomination, or feveral denominations. 

Addition of one denomination is when the numbers of the feveral articles 
are all of one name, that is, are all yards, degrees, miles, &c. 

Addition*of -feveral denominations is when the integer or whole number 
contains parts or under divifions, as pounds, fhillings, and pence and far- 
things, fo many of the lefs making one of the greater, and by fome is called 
Compound Addition. “ap ‘ 

Numbers to be added together muft be placed in fuch order, that units 
mutt ftand under units, tens under tens, hundreds under hundreds, thoufands 
under thoufands, &c. q's 
~ Thus, if you add 120 feet, 44 and 34 feet together, you muft fet down 
one under the other, as 120 sr 
44 
7 34 

rd 198 
— Having 


. ee 


Having (placed the numbers to be added, draw ‘a line under them, and 
beginning at the loweft figure on the right hand, being the place of units, 


faying 4and 4 is 8, which put direttly under the line, and juft under its. « 


own rank or column, viz. under 4, and then go to the nexe column or row 
towards the left hand, then fay 3 and 4 is 7 and 2 is g, which fet under the 
line juft under its proper rank, viz. under the 3 4 and 2; then proceed to 
the next row, where you find but 1, which muft be fet down under the line 
juft under itfelf; thus the numbers are added together, and you will find 
that they make one hundred and ninety-eight feet in all, 


Fs ae OTN ahem nh De 


Eile! the = VY atdd: Feet. Pounds, 
i 1266 387546 7082576 53704 
354 148307 931483 424 
460 532181 327514 709 
5 761358 . 2473285 4590 
246 253763 637530 . 53 
1701 2083155 4 11253388 59537 


In the firft Example, 6 and g is rr and 4 is 15 and 6 is 21, in which there 
are two tens and 1 over, which place under the 6 and carry 2 to the next 
column, then fay, 2 you carry and 4 is 6 and 7 is 13 and 6 is 1g and ¢ is 24 
and 6 is 30, which are three tens; becaufe nothing remains over the tens, 
fet down o and carry 3 to the next column, then 3 you carry and 2 is five 
and 3 is 8 and 4 is 12 and 3 is 15 and 2 is17, which put down, there being 
no more to add, making the amount of all to be one thoufand feven hun-~ 
dred and one, In like manner proceed with the other Examples, and theic 
refpective fums total will be found as they ftand under the lines. 

In Addition of feveral denominations, it muft be obferved how many of 
the {maller names make one of the next greater; as how many farthings 
make one penny, how many pence make one fhiliing, and how many fhil- 
lings make one pound. I fhall here place the feveral Tables of Money, 
Weights, Meafures, &c. immediately before the Examples, they being nee 
ceffary to be firft known. And firft, yon 


ADDITION or MONEY. 


Note, 4 farthings make 1 penny. Z£. flands for pounds. 
12 pence 1 fhilling. 5. ftands for fhillings, 
20 fhillings 1 pound. d. ftands for pence. 
. grs. ftands for farthin 280 
REN C EPL AD LE. SHIBLING TABLE, 
$, 0d. Lusi de 
20 pence is 1 8 2ofhillingsis 1°90 © 
ZOsnee wip ae 0 30 | ast: 2 FQGo 
40 is 3 4 40 is 2, YOO 
50° IS SANZ pet) is 2 10 0 
60 ISS EO 60 ise gu O35 OF 
-70 is 5 10 70 is 3 10 0 
80° is’ 6° 36 80 | igt SATO) O 
go 1009" 6 go isl'4 20 ©! 
100 MBL A 100 is. 517.0408 
110 eo ree 2 110 is Sree 
120 is 10 0 j.. £28 is 6 Cote é 


Bi 


EXAMPL E. 


647 9 
3214 7 - 
5613 3 


32 10 1 


55 16 9 


42 aia 

Note. Inthe column of pence you 
ftop at 12, becaufe 12 pence make 
one fhilling, making a dot againft 
the figure that amounts to 12 or more 
than 12, and carry what is over 12 
to the next figure right above it, and 
fo proceed till you come to the top 
figure, which if it happen to be an 
even 12, dot againft it, and put down 
o under the line and under the co- 
Jumn of pence, and carry the number 
of dcets made in the addition to the 
columnof fhillings: but if any fi- 
gures had been remaining over 12 
when you come to the top of the 
pence column, you put what is over 
down underneath the fame and carry 
the dots to che next. 
~ Obferve the fame in the fhillings, 
where you are to ftop at every 20in 
the firft row of fhillings, or the unit’s 
place oj fhillings, and add for every 
two in the tens place of fhillings one 
poun tothe number of dots found 
in the firft row, to be carried to the 
pounds which are to be added up, 
{topping at every ten. © Fie 9 3 


) | 


I begin with the firft column, thus, 
gand 1 is ro and 3 is 13 and 7is 20 
and 9g is 29. 

By the ‘Table 29 pence is 25. Sd. 
being 1 Jefs than 30, fet down the 
gd. under the pence and carry 2 to 
the fhillings. ; 

Then z and 6 is 8 and 3 is 11 and 
4 is 15 and 7 is 22, which is 2 above, 
2os. or 1/, fet down the 2 in the firft 
place of fhillings, and counting the. 
4 units in the fecond row of fhillings © 
as 2, which added to the 1 I carried 
from the firft row of fhillings, makes 
3 to becarried to the firft column of 
pounds; then 3 I carry and § is 8 
and 2 is 10 and 6 is 16 and 2 1s 18 
and 4 is 22, 2.and carry 2, then 2 I 


carry to the next row and ¢ is’7 and 


3 isto and ¢ is 15 and 3 is 18 and 6 
is 24, which fet down, there being 
no more to add to it. 

By the method of {topping without 
the Table, thus, : 

Tn the pence to add them up thus, 
g and 1 is 10 and 3 1s 13, which is 
1 above 12, dot and carry 1 to the 
4 above it makes 8 and g makes 17, 
whichis 5 above 12, dot and fet down | 
the 5, carrying the 2 dotsto the next _ 
column of fhillings. 

And fo do for any column of any, 
denomination whatever, only mind- 
ing what you flop at. This method 
of dotting or marking is very ufeful 
to beginners, who cannot be fup- 
pofed to reckon any other way but 
by counting as many of one denomi- 
nation as makes one of another, it 
being the moft fimple idea in his cons 


ception. 
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13 
4 
18 
14. 


x 


tae 

533 ns 
64 12- 

445 13 
396 10 
542. 13 
654 14. 
16 


353 166 
549 12 f 
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' Marked, : 
"dr. 16 drams make 1 ounce ' ib. oz. dre 
oz. 16.ounces 1 pound Ege ee 2s 
46. 28 pounds 1 quarter of an hundred 6 mu at 
grs. 4 quarters 1 hundred ‘irghhes 
ewt. 20 hundred 1 ton b 14. 9 
Ney peerz: ag! \? 
©. Stop at 28 in the firft column, beng Vg 
4 in the next in the fecond Example, _ 
10 in the third, is Ue ee ae | 
ewt, grs. 1b. dons. cavt. qrs. 1b. 
16 3. 276 oh Oe Bint | 
i 14. 120-33. Galo he 2a 
12 Oise Ce a Be et 
13 4 2H Ig. OO ie ile OM 
10 2h 17 SS ty See 
13: dian 8 ES SE age Mee ELIS § 
£7 eta ht 5 ie Ro eae 


Thus 3 and 17 is 20, and 19 is 39, dot againft the rg. and carry what is 
more than 28, that is 11 to the 16 above make 27, and 13 make 40, dot 
againft the 13.and .carry 12, what is over 28, to the 27 above it, dot, fer 
down what is over, which is 11, under the 3 in the firft column, carry the 
3 dots to the next, thus, 3 and 1 is 4, dot and carry nothing, then 1 and 
z is 3 and 1 is four, dot, then 2 and 3 is 5, dot and fet down 1, and carry 


; the 3 dots to the next column, then proceed as before. 
% } LONG MEASURE, 
ae 3 barley-corns make 1 inch, 
& 2 inches 1 foot. 
3 feet 1 yard. 
2 yards 1 fathom. 
5¢ yards 1 rod, pole, or perch. 
40 poles or 220, yards 1 furlong. 
8 furlongs mile. 
“3 miles 1 league. 


20 leagues or 60 miles 1 degree. 


i hea. mh. fil. deg. lea. mm. fur. deg. lea. m. fur 


Fn Ts. 3 30 BaF) <2. ey Bors! 2 Aaya ta 
Rue cc ke Po eS RO Q2 21a 002s 4 
We a aN be eRe aye 2G, 6 WN gulizs.2 
6 13. 1. 6, 16 17 2 3 55 18 2 6 
PAE ot Ky Sis EAS ce a eel seat 
BS ENF ee ia OO ae gata tite ty Me! 


Firft Example, 7 and 6 is 13, which is 5 above 8, then 5 and 7 is 12, 
_ which is 4 above 8, then 4 and ¢ is g, or 1 above 8, and 1 and 3 is 4, 
which fet down, carrying the three dots to the next column, or call it 1, 
_becaufe you ftop at 3 in the fecond column, then 2 and 1 is 3, dot, then 
s 2 and 2 is 4, dot and carry 1, and 1 is 2, which fet down and carry 3 ig 
ee zt bega ie Sys ACT eee 


as 


2 ( 6 y Ks 
the leagues, then 3 and 14 is17 and 1318 30, dot againft the 13 and carry 
10, then ro and 12 is 22, dot and carry 2, then 13 and 2 I carry is15 


and 19 is 34, dot and fet down 14 and carry the 3 dots to the next, then as 
' before. : 


fiend Bis s8e) Oe 
60 feconds is I minute. Mitte 
60 minutes 1 hour. bo. 
24 hours 1 day. da. 
7 days ‘ I week. Wee 
4 weeks | rmonth 4 mon, 


23 months : day 6 hours 1 common or Julian year, 


ave. da, ho. mit. mo. wwe, dt. hoe yea, mo, we. das 


ca SE Beet | 5ie P mOe B E de Oal Yads Wh 2 Sipe tats 3 


32) Fee Eas yee a i ole 2 6°20. 252 One 
36 6. 18.. 46. 6° 3.4 Te aie i, 2 ha 
B42 Fe Ore IG Me i 5 ee De OR ee ee 
F45 oR BES 59 A380 hE Aha 30 ar aes mnes 


Example 1, thus, rg and 46 is 65, which is 5 above 60, dot and curry 
§ to the next above, viz. 5 and 42 is 47 and 12 is 59, which fet down, 
carrying 1 dot tothe next column, then 1 and g is 10 and 18is 28, dot and 
carry 4, and 16 is 20, and rq is 3g, dot and fet down 15, what 3g is above 
24, or their difference, carry the two dots to the next column of days, 2 
and 3 is 5 and 6 is 11; dot and carry 4, then 4 and 3 is 7, dot and fet down 
the 4 above it, under the line under the column for days, carry the two dots 
to the laft column of weeks, which add as ufual, 


WoO TT TON, 


60 feconds make I prime minute, . 
' 60 minutes 1 degree, ie 
© 30 degrees § frony.i.,: 
3 figns 1 quadrant, 


12 figns, or 4 quadrants 1 great circle of the Zodiac. . 


y @ ‘ a clr. Sig 2 u E Cir. Sg ° ‘ oe 


fg | 

E etl tat Lio 31-22 2S: 3007 30 3st hte LSS aS 
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Thus, firft Example, 53 and 13 is 66, dot and carry 6, and 6 and 42 is. 
48 and 7 is 55 and 30 is 85, which is 2¢ above 60, dot and fet down the 
25,under the line under 53 in the firft column it belongs.to, and carry the 
two dots to the next column, then 2 I carry and 49 is 51 and 1¢ is 66, dor 
and carry 6, then 6 and 3 is 43 and 9 318 52 and 29 is 81, dot and fer 
down 21 carrying 2 to the next column, then 2 and 5 is 7 and 27 is sie 

- ' dot 


" : ~ hee 
dot and carry 4, then 4 and 28 is 32, dot and carry 2, 2 and 6 is g and 24 


is 35, dot and fet down 5, and carry the three dots to the laft column of 
figns, then as before in fimple Addition. j 


SUR RA CoF, FON, 


Subtratien is the method of taking one number from another, and fhew- 
ing the remainder, If there be different denominations of the quantities 
given, place each denomination of the number to be fubtra@ed under the 
fame name of the number it is to be fubtraéted from, and when fubtra@ion 
cannot be made, borrow as many of that denomination as makes unity of 
the following denomination, and then fubtract, carrying one to the under 
number in the next column, or adding one thereto. Obferve the fame in 
every fucceeding denomination, till you come to the lait or higheft deno- 
mination. ‘To prove Subtraction, add the remainder and the number to be 
fubtracted together, their fum, if rightly done, will be the fame as the top 
number. 


te OB 01 OR A FT go ca 
From 45963 From 12396054 From 654321690 
Take 27549 Take | 9076583 Take. 374563279 
Remains 18414 Remains 33 1947 I Remains 279758411 


Thus in whole numbers, Example 1, 9 from 3 I cannot take, but bor- 
rowing 10 and add it to 3, then from 13 remains 4, which I fet down and 
carry 1 tothe 4 inthe next, which makes 5, then 5 from 6 above it remains 
1, which put down direftly underneath, then 5 from g and 4 remains tobe ~ 
put down dire€tly under it; next 7 from 5 I cannot take, but borrowing ro, 
then 7 from 15, remains 8 to be put down, and r I carry to the next, then 
1 and 2 is 3 and 3 from 4 remains 1, and all is done, the remainder being 
18414, and fo proceed with the other Examples, 


SUBTRACTION or MONEY. 


Le $e d. ; £- Se d. Le So d. * a 
From 54 16 7 From 9617 11 From 5046 13 3k : 
Take 32 19 11 Take 84 19 118 Take 409717. 9 = : 


eo 


Remains 21 16 8 Remains 11 17 11% Remains 948 15 5% 


Example 1. 11 from 7 I cannot take, therefore I borrow 12¢. or 15. then 

12 and 7 is 19, from which taking 11 remains 8, and carry 1 to the 1g in 

the next column, which makes zos. then zo from 16 I cannot, but by bor- 

rowing 20, and adding it tor6 make 36, 16 remaining, fet down the 16 

beneath it, and carry one to the next column, that is, 1 and z is 3, which 

_taken from 4 sbove it, remains 1, then 3 from ¢ remains 2, and all is 
finifhed; and thus proceed with the other Examples, 


SUBTRACTION or AVOIRDUPOIS WEIGHT. 


Ton cat, grs. lb, 1b. 0%. dre cwt, grs. 1b, 
Froms6 125), 2." 3 From 64 14 15 From 20 1 19 
Taken ge 1bahiggsagy. Lake i3g%1s.1r Take oe.-gs 120 


(ene ame ~- PRONE TT ORG reer aD a es 


Remainsz2 15 2 6 Remains 36. 15 4 Reniains 2.2% 27 
. Example - 


Example r. Here 2¢ from 3 I cannot take, therefore I borrow 28, be- 
caufe 28 make 1 of the next desomination, then 28 and 3 is 31, from 
which taking 25 there remains 6, and carry 1 to the next bottom figure 3, 
which makes 4, or 1 caw¢. then 4 from 61 cannot, but by borrowing 4 
makes 6, then 4 from 6 and z remains, carry 1, and fet down the 2 under 
the line, then 1 and 16 is 17, but 17 from 12 I cannot take, but 17 from 
32, borrowing 20, there remains 15, which put down, carrying 1 to the 3, 
the under figure in the next denomination, which makes 4, and 4 from 6 
there remains z, and all is finifhed. 


SUBTRACTION or LONG MEASURE. 


feet in mie fure yare mi. fute pare ‘ 
From 21 03% From g 4 120 From 24 o 60 
"Take rr gf Bake O27 81 86 "Takes ai 2° liste 


Remains g 6% 


Remains 2 4 160 Remains 11 4 190 


In the firft Example, } from 3 remains 1, which put down, then g from 
3 1 cannot take, but borrowing 12, I fay g from 1g there remains 6, which 
fet down, carrying 1 to the’11 in the next denomination, which makes 12, 
and 12 from 21 remains 9g, and it is done. 

In the fecond Example, 180 from 1z0 I cannot take, therefore I borrow 
220, becaufe 220 yards make 1 furlorg, which added to the 120 makes 3405 
from which taking the 180, remains 160 to be fet down and 1 to carry, 
then 1 and 7 is 8, which is the number I ftop at in the next column, for 
which carry rand fet down the 4. under the line, then 1 I carry and 6 make — | 
7, and 7 from g remains 2. hig? 

In the third Example, 90 from 60 I cannot, then borrowing 220 and 60 
is 280, from whence taking go remains 190, which put down, carrying I 
to the three in the next denomination, which makes 4, then 4 from oI cane 
not, but 4 from 8 (here borrow 8) remains 4, and carry 1 tor what I bor- 
rowed, then 1 and 2 is 3, which taken from 4, remains 1; laftly, 1 from 2 
remains 1, and all is done. 


SUBTRACTION or TIME. 
Ye. mo. w. d. bh. min, da. hb. mi. fete 3 i] 
Fiome) 00.79 42°-30°7,0 6 From 30 6 7 50 | 


ake Oh ining. 6 


see 


Remains 53.10 2 3 


Sere 


9 23 Take 21 6 36 54. ° 
8 20 30 56 


pee ee, 


21 43 Remains 


¥irft Example, thus, 3 from 6 remains 3, then the next figure 2 or 26 
take from 60 remains 4, which put down in the ten’s place next to the 3, 
it being 40, and carry 1 to the g in the next denomination, then 1 and g is 
30, but 10 from 7 I cannot, therefore 1 borrow 24, and 24 and 7 is 31,5 
from which taking 10 remains 21, which pat down, carrying to the 6 fol- 
Jowing of the days, which make 7 or 1 week, for which I carry ¥ and put 
cown the 3 under the line of the fame row, and carrying 3, then 1 and 3 
make 4, but 4 weeks is 1 month, whence I put down under it the 2 remain- 
ing, and carry 1 to the next 11, which make 12 months, but 12 from g f 

’ cannot take, but 12, from13 remains 1, and 1 and g above it is 10, which 
put down, and carry 1 to the 6 in the laft denomination of years, which 
makes 7, then 7 from oI cannot, but 7 from ro 3 remains, which put downy a | 
carrying 1, then i and 3 is 4, and 4fram 9 remains ¢,and all ob ou i d 

5 A 


(9) 


SUBTRACTION or MOTION. 


eee fee? Aotlis. ics Pl ie a 
rom 60 10 23 49 53 BrOmaG 7 ds ede ga: 
Dake? 516) 9267-531 | 58 Take @rzg9: 23.46 oc 


———e 


sem eroesteserae) 


Remains 44 © 26 55 55 Remains 50 6 41 46 52 


Fir Example, thus, 58 from 53 I cannot, but 8 from 13 remains 5, 
which put down, carrying 1 to the 5, which makes 6, or rather 60, then 
put down the ¢ above or over 60 under the line, and carry 1 to the next 3, 
which makes 4, and 4 from g remains 5; then 5 from 4 I cannot, but 5 
from 6 remains 1, and 1 and 4 above it makes 5, which put down, and 
carry 1 for the 6 you borrowed to the next 26 degrees, it makes 27, which 
cannot be taken trom 23, therefore borrow 30, and taken from it rentains 
3, and 3 and 23 is 26, which put down, carrying 1 to the next g figns, 
which makes 10, then 10 from 10 remains o, which place down, and laftly, 
6 fad remains 4 carrying 1 and 1 is 2, and 2 from 6 remains 4, and all 
is Gone. 


MUL TIPLICATILION 


‘Ts a fhorter way of perforthing Addition, or fumming up how often any 
number is repeated, and is performed by the following 


e 
PAA. Be LSE. 


atimes2 is 4 4qtimes 4is16 7 times 7 is 49 
‘Sano 5 20 8. 56: 
4 8 6 24 g 63 
5 10 4 eo Io 699 
hae FF labs £2 We oly 
7 14 i ae 12 84 
S16. IO. 40 —- 
9 18 Il 44 8 times 8 is 64 
10 6.20 Iz 48 cola | 
Il 22 Cees geen Io 80 
12, 24’ 5 times g 1s 25 11 88 
ST RLS CE Ree ea 30 1z 96 
3 times 3 is g agg ss sate 
7 a “en 8 140 g times gis 81 
Op ae Ree fit, 2) BO SHOP, ‘in 
6 18 Io 50 lI 99 
ee AR It $5 Iz 108 
8 24 1z 60 PE La 
9. 27 Spa ' 10 times 1018 100 
Jo, 30. © Sssimes' 6 is 36°. - 11 110 
Se aS 7: 42 + Nad 
12 Ube 5h 8 48 ee eae 
(Tene ae Pore nes men WOOP er Il timesiftisizék 
% 190 60 ld. 438, 
11 66 * ERNE 
12 71 iztimestzisi4q 
Er a ee 2 on seer aM EaOTS: 


¢ Xs ea 
1 ny t, noes t iat 
=o , 


(ao; } 
RAS SAO, Ree 


Multiply 34723. called the multiplicand, or number to be multiplied. 
by 3 called the multiplier, or multiplying number. 
» 11169 called the produét, and is what the multiplication proe 
duces. 
Say 3 times gis 9g, which put down, under the 3 or unit’s place, thea 
3 times 2 is 6, which place down under the 2 you multiplied, then 3 times 
ais 21, for which put down i under the 7, and carry 2 to the produtt of 
the next multiplying figure, which is 3, that is, 3 times 3 is g and 2 I~ 
carried makes 11, which put dawn, as all the figures are multiplied. The 
fame number put. down 3 times and added up will give the fame number, 
thes, ash 23 
3743, 
37% 


11169 fum as above. - 


) 


Muhiply 584632 by 31 


Multiply 76343 by 9 
ie 


687087 product. 


The above produ&, to have found it 
by addition, would have had the 
number 76343 to have been put down 
under one another g times, to have 
prodaced it when all was added up. 


Multiply 1463462 by 11 
11 


16098082 


ae eee ee 


, 


Obferve if you multiply by re, it 
is only annexing an o to the number. 

If you multiply by too, put two 
noughts to the number, 

It you multiply by 1ooo,' put 
three ciphers to the number given, 
and it is done, and fo on, 


Mukiply 3476325 by 12 
bak oe 


41715900 


Oa ee eee 


When the multiplier is greater than 12, that being the higheft multiply. 
ing number in the Table, the operatian is to be performed in two or more 
lines, or according to the number of figures in the multiplier, that is, as 
many fingle figurés fo many fingle lines or products, and then thefe products — 
all added up together give the product of the whole. : 


Re) sAl i NP 2s 


Multiply” 12345 by 23 
e3 

37935 

ries 


283935 produc. 


Multiply the multiplicand by the. 
firt figure of the molttylier as before, 
then for:the fecond line or prodyét 


‘ 


Multiply 324354 by 203 
a 2e3 
973062 
648768. 


ee ee eee 


65 843862 product. 


Thus, in this Example above, the 
produ of the multiplicand 324354 
by the z in the multiplier, the firft 

figure, 


7 ( {I ) 


belonging to the fecond figure, mul- 


tiplying the unit’s place of ‘the mul- 


tiplicand by the ten’s place of the 
multiplier, place the firft figure of 
the prodaét under the ten’s place of 
the multiplier, then multiply all the 
reft of the figures of the multiplicand 
by the fame figure in the ten’s place 
of the multiplier, as in common, 
placing all the figures regularly one 
figure backwards of the firft une, and 
fo on if there were more figures in the 
multiplier. 


figure of the produ® 8, or two tities 
4, 1s placed dire@tly under the. 2) 10 
the multiplier, being the third figure, 
in the multiplier, and all the reft fuc- 
ceflively in order figure under figure, 
and when the products of each figure 
of the multiplier are all finifhed, they 
then are all to be added up for the 
produ€&t of the whole, as in the fol- 
lowing Exainples. DiRces 
Note. Whatever figure of the mul. 
tiplier you multiply by, the firft fi- 
gure of the produ muft be placed 
directedly under that very figure, Sup- 
pofe you multiply by the fourth figure 
of the multiplier, the. firit figure of 
the produc is to be placed under the 
fourth figure in the top line. 


Maltiply 763219 by 954 635413 hae bale bie 
954. 7802 gOC5 
3052876 1370826 3251850) | 
3816095 4112478 3902220 °° 3°” 
686897! 4797891 TOSITIO NN. 
728110926 5210509626 2344583850 


\ 


MULTIPLICATION or MIXED NUMBERS, 


To multiply any number by the component parts of the multipliers as, 
fuppofe the number 6523 be to be multiplied by 48, therefore firit muliiply 
by 8, then that product arifing multiply again by 6, becaufe 6 time 8 is 48. 


4a 


ARMS aU nec 8 Hinks ot OSH stra 
i}? tof Ne Mow 48 <5 neva 
5234.4 $2344 
t 6 26172 | 
bh agit 314064. oily Proof. 314064. # 


If the multiplier cannot be broke into two or more numbers whofe pto- 
duds correfpond thereto, the multiplicand may be multiplied by the remains 
~ ing number of times wanting, and added to tle produét-of ithe reft, 


pape 


hh ye F cae Lae , : i a 
Multiply 56324 by 76 Multiply 754 by'26 2. # fe 
p e : Sev ks j 
bas 7qag Rim, © are). P 
. y; {2 LS: 
. Say Maia . t 
Toy): Ie ee , ih ae f:., . i 
4065328 = 72 times. Saeed 895072 24 times, i 
2 225296. == 4 times: (5 Bhi ATG#icks ORCL. af 
Be << Cee . ofl 377 == helt. on. } 
ae Anf. 4280624 == 76 times. el} MI ee. tone oe 
v, viedpy b a Qh LO Ry 545 19981 Produgt. ( i “e 
1 Ay 189 bite yxaoaly -viseq Be ty g @ HVOF Hayes 18 


. 


= 


cs 


Pras 
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In 63 fodder oflead, each roewr, | There are so men tohave 19s. each 


how many hundréd weight ? how much money will pay them? 
19 Eor thus, 63 Pe 3 Or 19 
7 3 3 7 
1364 189 150 v.83 3 
9 6 6 7 
1228 } 1134 == 18 times, 900 931 : 

_ 63 one, fo 1g 

* 31 + half. —— —_—— 

cena ene 950 fhillings 950 fhillings. 

1228 f 


I fhall now fhew the excellent ufe of Multiplication, in anfwering all 
manner of queftions that ordinarily occur in bufinefs, when we have the 
price of one thing, and want to know the value of many things at the fame 
rate, which it eafily performs, anfwering every purpofe of the Rule of 
Three, and that in a much more concife and elegant manner, nothing being 
more here required, than to know how to carry from one denomination to 
another the next in order, which is performed with the greateft eafe and 


expedition. 


fd ee How much does 1o gallons of 

Multiply 19 & by 3 brandy: come to at gs. 6d. per gallon ? 
pha ad Sytes 
£219 © Anfwer. 9 6 
10 


I fay three times 8 is 24 pence or 
as. as there are no pence above the 415) 30 


‘even fhillings, fet down a cipher in 


the pence place, and carry 2 to the ‘Thus, 6 times 10 is 60 pence or 
fhillings, thus 3 times g is 27 and 2 gs. fet down o and carry § to the 
I carried is 29, fet down the g and fhillings, then 10 times g 1s go, and 
there are two tens to carry, then 3 5 I carried makes gg thillings, which 
times 1 is 3 and 2 I carry make 5 1s 4/. 155. . 

times ten fhillings, or 2/. ros. place Note, it is moft eonvenient always 
x for the 10s. againft the g in the to make the price the multiplicand 
fhillings place, and fetdown 2 in the and the quantity the multiplier. 


‘pounds place. : 
What will r10z. .of filver come to What will 12 dozen of eggs come 
at gs. sd. t per ox. ? to at 15.' 34.5 per dozen? 
na wT frre. 
ots Us ee 
11 12 
3 o of Anfwer. te 6 


Thus, 11 halfpence is sd. Z, fet Here 12 halfpence is 62. carry 6 
down the halfpenny and carry 5 to to the pence, then 3 times 12 is 36 
the pence, then 11 times 5 is 53 and pence and 6 I carried is 42 pence, or 


I carried make G0 pence or $5. 35 6d. put down the 6 pence in the 


earry s to the fhillings, then 11 pence place, and carry 3 to the fhil- 
lings 


78!) 


times ¢ is g5 and ¢ I carried is 60 
fhillings or 3 even pounds, fet down 
oin the fhillings place, and place the 
3 in the pounds place, and the an- 
{wer will be three pounds and one 
halfpenny. 


What come 12 fheep to at 195. 6d, 


lings, then 12 times 1 is 12 and 3 I 
carry is 1 fhillings, which put down, 
and all is done, amounting to 1g 4. 
6d. 


What come 12 pair of filk ftock« 


each? ings to at 145, 6d. 4 per pair? 
es Shade 
19 6 14 64 
12) 12 
JALIGI49.0 ¥ £8 Fs 6 


Note, It is beft to eed the fhillings as fimple numbers, for every 10 
carry 1, and then to halve the tens of fhillings, which half is always fo 
many pounds, and if they halve even, fet down a cipher in the tens of thil- 
lings place, but if odd, then fet down 1 in that place, and carry the half 
number of tens remaining to the pounds, as.in both the laft Examples. 
When the quantity exceeds 12, find two numbers in the Multiplicatioa 
Table which being multiplied together will make the quantity, then mul- 
tiply the price by one of the numbers (it matters not which you multiply 
firft by) and then that product by the other number, and the laft product 


will be the anfwer. 
What will 24 gallons of brandy 
come to at 12s. 6d. per’ gallon? 
[Be gh age ke 


O7r2 976 
4 
ar eee 
Z10 0 
8 
emma 
1g oO 0 


What will 120. quarters of corn 
¢ome to at 225. 6d. per quarter ? 


L; $e ‘ 

T3220 

(aad 19 o 
eb Ut er§ -(0 7) 


12 
. 135-0 @Anfwer. 
What will 132 yards of tabby 
come to at 5s. 11d. 3 per yard? 


1. $e d. y 
O NSelhs 
1] 
$,°5* 94) 
12 
+ 36 9g 3 Anfwer. 


How much will 64lb. of tea come 
to at 8s. gd. + per pound? 
thee 


Me Snr ds 
Os Ug 
8 

3 


28 2 8 Anfwer. 
What will 77 cwt. of madder 
come to at 3/. 155. 9¢. per cwt.? 
° So a 


291 12 g Anfwer. 
What will 144 gallons of wine 
come to at 6s, gd. per gallon? 


lL. TRO e 
o 6 9 & 
12 7 , “Ws, 
e150 
12 


Bho ip 


(48 12 o Anfwer,’ - 
rm Wher 


When the quantity is fuch a number that no two numbers in the Table 


can be found to anfwer it, then multiply by two fuch numbers as come 
neareft to the number given, either under it or over it, what it wants of the 
number, multiply the multiplicand thereby, and add it to the lat produdt, 
and the fum will be the anfwer, and if over, fubtra@ fo many times the 
-maltiplicand from the laft product, and the remainder will be the anfwer, 


What will 39 cwt. of currants 


come to at 2/, 145. gd. per cwt.? 


Lt San ae 


24 
$ 4 3 
} ri wate 


98 11 0 or 36 times. 
8 4 3 or 3 times. 


Anf. 106 15 3 or 39 times, | 


Anfwer 


What will 84 ells of Holland come 
to at.3s. gdadi pen ells 


is Tule age 
0 *3. bo% 

8 

bey ep ate! 

I! 


ee Se y 


15 4 42> 88 ells come to. 
3 5 & fubtract 1 ell. 


— 


Anf, 15 0 10% = 87 ells. 


, What will 960 Ib. of Rohea tea 
come to at 7s, 6d. per pound? 


2 Cds 
Ga iste 
10 ) 


3 15° oO & ro pounds. 
8 


go 0° Oi== Bo pounds. 
12 


ee ed 


Anf.360 0 05-960 pounds. 


What will “6 cwt. and $ of fhip 


bifcuit come to at 135. 6d. per cwt, 2 


TASCOMN 

o 13 6 one hundred 
7 

4 14 6 feven hundred, 
It 7 


Brees Gees 


51 19 6 747 hundred comes to. 
13 6 dubt.1 hund. comes to. 


51 6 076 hundred comes to. 
6 g add what + cwt comes to. 
3. 45 add whaticwt,comes to, 


pene! mors aoe 


G1 1G) Le ; 5 


5s. ad, 


orthus, 3 5 ¢ 
7 
4 2% 
12. ; ‘ 


44-106 =e 84 ella, 
Wiel! ee eidadlha ells, 


15 © 16 £ as per contra. 


What will 85 ewt. of cheefe come 
to at 20s. 6d: per cwt. 


ee Ae 
1 6 16 
7 
9 5/6 
2S 
Tig 6. ys 
-1 6. 6 for the 1 cwt. wanting. 


= 


‘Tiz- 12. 6 Anfwer. “ 
Thus 


.* 


~ to at 5s. Gd. per pound? 


15) 


; a ( 
Thos by the foregoing Examples it is manifelily feen, that when the price 
of any thing is given, the amount of many at the famestate may be obtained 


by Multiplication only. 


When your fum is 1, 2, 3,4, or more hundreds, always multiply the 
price by ro, and that produ¢t by 10 alfo, which produces the valve of one 
hundred, then multiply that produ& by the number of hundreds or figure in 
the hundreds place, and that product is the value of fo many hundreds as there 
are; then for the tens, whether 20, 30, 40, &c. multiply that produét by 
the figure in the tens place of the multiplier, which place under the lait pro- 
du& without drawing a line; and for the units, always multiply the price by 
the figure in the units place of the multiplier. and fet the produc under the 
lait, fo that you will have three lines to add together, and the total of them 
is always the anfwer, ~ 5 

An Example or two will make it eafy to be underftood, 

“ . 
What will 648 1b. of indigo come = What will 355 ells of Holland 


come to at 25, 3d. 5 per ell? 


We dene, (Bs . Ve a & 
Sinn tee ieee Das ‘ 
10 ; "ie, 10 
2 15 o value of so Jb. 1 2 11 -valueof ro ells. 
io 10 ; 
27 10 0 value of roalb, 11 g 2 value of 100 ells, 
6 i 3 


Pe S| eee 


165 0 ovalue of 6oolb. . 
3b 0. ovalueof 10 mult. by 4. 
2.4 4 price multiplied by 8. 


178 4 © Anfwer. 


34 1 6 valueof 300 ells. 
5 14 7 value of ro.mult. by 5 _ 
ee: gz value-of 5. 


40 7 6% Anfwer, 


Tn this firt Example, I multiply the price ss. 6¢. by 10 for.the value of 
ro, that produ& [ multiply by 1c, which produces the value of 1oolb. that 


produgt 1 multiply by, 6, the number of hundreds, the produét is the value. 


of Goolb. then I multiply the value of 1olb. by 4, which makes the value of 
4olb; which I fet under the laf prodaé ; laftly I multiply the price by 8, and 
place it under the laft produét, the fum of thefe products is the value of the 
whole quantity of 648lb. ~ : as, 
Thus you may eafily perceive, that the price and quantity be what it will, 
the amount or value is eafily and elegantly obtained, anfwering every pur 
pofe of the Rule of Three, or the Rules of Paétice, and confequently mutt be 
of the utmoft fervice to thofe who have not time to dip largely into the {cience 
of Arithmetic, and for whofe parpofe I have peculiarly adapted it, as there 
is nothing that cannot.be eftimated thereby. I have infifted the longer oo 
this excellent method that it might be well underftood, not only for its ele= 
gant, expeditious, and eafy difpatch of ordinary affairs, but for its wtility in 
contracting many operations in other Rules, as Reduction, the Rule of Three, 
Practice, &ce . 
“a 


+ 


' 


Fu r= 


> 
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Furrurre EXAMPLES. 
What will 648 Ib. of indigo come What will 8954 gallons of rum 


to at 4s. 6d. per lb. ? come to at 35. ¢@. per gallon? * 
Lithts ads Leisciche 
4 6 Sy 5i 
10 Te) 
2 5 0 valueof 10 I 14 2. value of ro gal. 
fe) 10 : 
22 10 o value of roo lb. 17 1 8 value of roo gal. 
6 Fy 10 
6oo}135 © o value of 600 Ib. 170 16 8 valueof 1000 gal, 
40; 9g O oval.of1omult. by 4 8 number of 1000 
81 1 16 o valueof8,or8times —-————— 
—-|————--— the price 1366 13 4 value of 8000,gal. 8000 
648|145 16 © 153 16 o value of 100 by g goo 


8 10.10 valueofiobys5 50 
13 8 valueof priceby4 4 


et 


1529 LZ 10 8954 
QUESTIONS ror PRACTICE, 


$918 yards of canvas, at gd. 2. Anfwer 240/. 85. 4d. £. 
£612 yards of Holland, at 15d. 4 Anfwer 102/, 85. 7d. 
9990 yards at 23d.2. Anfwer 988/. 11s. 10d. 5, 
1263 cwt. of butter, at sd. 4 percwt. Anfwer 1529/. 125. 10d. 
36 ells of Dutch lawn, at 5/ 13s. perell. Anfwer 304J. 85. 


36 barrels of rice, each barrel containg in 1 cwt. 3 qrs. at 2d. 3 per Ibs 


An{wer Sol. 175. 
1343 cwt. raifins, at 31s. 6d. per cwt. Anfwer 208/. 135. 8d. fe 


SDUTe Vd” Sh Ie. On Ny 


Ts a Rule by which we difcover how often any number is contained in 


-another, and is a fhorter way of performing many Subtra¢tions. 

There are four diftinét parts in Divifion. 

1. The Dividend, or number to be divided. ihe 

2. The Divifor, or the number you divide the Dividend by. 

3. The Quotient, or the number of times the Divifor is contained in the 
Dividend. | ; 

4. The Remainder, or what remains after the work is finifhed, which is 
always of the fame name with the Dividend, and muft be always lefs than 
the Divifor, it being fo many remaining parts of the Dividend, the Dividend 
always exprefling how many the whole quantity contains: and this is the. 
‘uncertain part, becaufe there is fometimesa Remainder, ‘and fometimes note 


Divide 7420 by § 5) 7420 ( 
| 3 1484 ! 
Seek how often g is contained in 7, the firlt figure of the dividend, and 


it can be once taken from it, put down x under the 7, and carry what 7 is 
oy | over 


Ca 172) 


over 5 to the next figure 4, which will make 24, then feek how often ¢ is 
contained in 24, and it will go 4 times end 4 over, put down the 4 undere 
neath tae 4 the next fienre, and carry 4 to be joined to the 2 the nexc fol. 
lowing figure, which will he 42, then how often 5 in 42, anfwer 8 ‘imes 
and 2 over, place the 8 under the 2, and carry 2 (0 be joined to che next 
figure 6, which mikes 20, then how often ¢ in 20, anfwer 4 fines which 
place under the lat figures 0; there being no other figures to divide it is 
finifhed, and the’quotient is 1454. 


3)67221 4)54263 = 65426 §~=—- 6) 37509 += 7) 963.420 
22440 913505% 130355 = 0268 E3763 F 


$)584630  9)473260 ~» 10)4760 . 1] ©)54632007[0 


‘ 
73018$ = 525845 4760 5463207 


Note, When a number is to be divided by 10, it is moft eafy to cut off 
the laft figure to the right hand, and is done. 


If you would divide by 100 cut off two fizures, if by rooo cut off three 
figutes, that is, cut off a many figures as there are ciphers in the divifor. 


Divide 11)6854.96( by ux — 12)67239854/ 


, 62317 x% 5603321 i% 


To prove Divifion, multiply the quotient by the divifor, adding the res 
ainder to the product, if the {um is the fame with the dividend the work 
is right. ? 


When the divifor is a greater number than 12, and contains 2, 3, 4, 5 
6, &c. figures, fet off as many figures to the left hand-as there are fiyures in 
the divifor, unlefs the firft figure of the divifor is greater than the firft figure 
of the dividend; if it be greater, then fet off one more, feeking how 
often the firft figure in the divifor is coatained in the two firft figures of the 
dividend, or how often the two firft figures of the divifor are contained in | 
the firit three figures of the dividend, put the an{wer in the quotient, and 
multiply the whole divifor by that quotient figure, fubcraéting the product 
from the dividend, and bringing down the next figure; if when the next 
figure thus brought down, tog-ther with the remainder, make not fo many 
figures as there are in the divifor, fet a cipher in the quotient and bring 
down another figure, and foon, until there are figures enough to take the 
divifor from, and thus proceed till you bring down the laft figure of the 
dividend, A few Examples will make this piain and eafy, © 


. a 


ts 
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Divide 27634106 by 23. Here the two firft figures of the di- 
vifor are contained once in the two 

23) 27634106 (1201482 firft figures of the dividend; ther 
"23 taking 23 from 27 remains 4, which, 
— ‘ ofter drawing a line, place under the 
46 3; bring down to join it to the next 
46 figure 6, making 46, then how often 
Soa 23 in 46, an{fwer 2 times, place z in 
©34. the quotient, multiply 23 by 2 which 
23 _ is 46, and place it under 46, there re- 
—_ mains o when taken from the 46 
eed above it; bring down another figure 

Ofte i 3, and 23 cannot be contained theree 
—_— in, therefore put a cipher in the quo- 

190 tient, and bring down the next figure 

134 4 making 34, then 23 in 34 will be 
a 1, which put in the quotient, and 

66 - fubtra€ting 23 from 34 remains 11, 

46 to which bring down the next figure 

os x makes 111, then how often 23 in 

2 Omer 118, anfwer.4 times or 92, which 


taker from 141 remains 19, to which 
bring down the next figure o, which makes 190, then how often 23 in 190, 
anfwer 8 times, put 8 in the quotient, and {ubtracting 8 times 23, equal 
to 184, from 1g0, remains 6, to which bring down the laft figure 6, which 
makes 66, then how often 23 in 66, anfwer 2, put 2 in the quotient, and 
46 taken from 66, remains 20, the laft remainder. : 


339) 1234567 ( 3641 quot. _ Proof by Multiplication. é 
LOL 3641 ; 
7 339 
2175 oe 
2034 - 32769 
10923 
6 10923 weit x 
5 f 268 remainder added. 
607 é 1234567 
339 ; 


268 remainders 


4642) 6237146 (1343 56423) 170306 ( 189 


4642 a hf 50423 
i a : 
15958 ; 500092 
13926 | 451384 
20254. i 566866 
E8568 507807 
16366 : 39959 


Pan 13926 
oo <A tte ca Caaeon. 
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Pivifion is often performed by the somponent parts of the divifor; as, 
fuppofe 3600/. isto be divided among, 72 men‘ r prize money, then, be- 
caule 6 times rz is 72, divide the number firft a 6, and the quote anifing 


again by 12s thus, 9) peer ( 


12 )6. es 


fue 


anfwer, each man’s fhare: 
At length thus, 72 ( 3600 ( 50 
3600 


1 et 


DIVISION or MONEY. . 
To divide money, &c. without reducing it into any fubordinate denos — | 
mination, is exceeding ufeful, and withal a more €legant way than the com. 2 
mon, as may be feen by comparifon. 


Divide 12/, 10s. 6d. among § 
perfons. 
RIS gay 


SP UZNTOVLG 


210 1y Anfwer. 
T feek how often 5 in 12, it goes 
g@ times; put 2 under the pounds 
place, and carrying 2/. or 4o fhil- 
lings to the fhillings place, then 40 
and 10 is 50 fhillings; how often 5 


Divide 67/. 9s. 4d. among 8 per- 


fons. 
F Loe Ss ahiids 
8)67.9 4 
§ 8 8 


If 5 gallons of brandy coft’ 14. 16s, 
8d. what is it per gallon? 


$e *@e 
Sirs 16r78 
7 4 Anfiwer. 


5°, aniwer 10 times, put 10 in ce) 


— 
te fhillings place and none over; 
‘feek how oft 5 in 6 pence, anfwer id, Divide 5261/. 115. 4d. bye O40 


and 1 over, put 1 penny in the pence 8)s5261 11 4 wi . 
lace, and 4 remains. . —-— t j 
Anfwer £2 10 4 8) 657 13 14 
82 23 Anfwer.. 


When the price of an fupdred weight is given, to find the worth of one 
ee Rule, divide by 7, then again by 8, and halve the laft epeseass 


E X A Nie RAL Ce Ee. 
4d. If 112 1b, of lead coft oi what is 
one it per sw 


So 


G 112 1b. of iron coft 25, 
what is it per pound ? 
5 


Rue oe i TT. a fuirsheh wecka lets 
8) 4 8j)1 © . ye 
‘ ed 3 4 —— ee " x 
. 2)zR ; 4)1z ei Oe, 
_ Anfwer z = ae? Siar oe 
‘ ee ere _ > Anfwer }per pou o 4 ta 
REED IW IG Picky OyNeail age” 


Is the method of reducing numbers from one denomination to another, 


-Fetaining the fame value. 
ee e2 To 


( 20) 
To reduce a number confifting of feveral names to their leaft name 


F © A S E 1: 
Rute rft. Maltiply the firft or greateft name by the parts'which an unit" 
contains of the next lefs name, adding to the product the parts of 
the fecond name in the given number. . 
2d, Multiply the laft fum by the number of units that an unit of the 
next lefs name is contained in one of the fecond name, adding to 
the product the parts of the third name contained in the given 


* 


quantity, and thus proceed till the laft name in the given number 
is arrived at. | 
‘ , ¥ 
In 8 1b. 10 oz. of gold, how many —_ In 56/. 19s. 6d. 3, how many 
grains? . farthings? “) : 
bb. 0% i Mt at 8 
8 19 56 19 6% i 
12 | 20 
106 ; 1139 
20 ‘ 12 
2120 13674 x 
24 4 
8480 54698 Anf, in farthings, 
4240 | * : 


50880 grains. 

In 30% 48! 27" 5q/’, how many In a cannon of 2 tons, 14 cauty 
thirds? — 39rs. 19/6. how mary pounds? 
2 in Pan tle te tons cwt. or. lo. ay 


30 48 27 59 ip 21d, 90019 aa 
60 20: Tipe 1 
1848 ok 54 
410907 219 
60 28 : 
6654479 Antwee ae 
438 


6151 pounds, Anfwer. 


i Cy Asi Ewa. hs 

A number of an inferior name being given, to find how many of each fuperior ‘ 
"denomination are contained therein, 

Ru aft. Divide the giyen number by the number of times that one of its 
-_unifs is contained in an unit of the next fuperior name. 

2d. Divice this quotient by the parts making one of the next name. 

gd. Divide the quotient by the parts making one of the next name, 
and proceed in this manner till the higheft name is obtained. 

th. Then the laft quotient, and the feveral remainders, .will be the 
parts of the different names contained in the given number. i 


; EXAM | 


, ( 2) 


EMVX AOM (ProL) E Ss. 


In 2278 farthings, how many In 6151 pounds, how many tons, 
pounds, fhillinys and pence? cwts, and quarters? 


4 22778 28 ) 6151 ( 219 quarters. 
Ne se | 
12) 5694 2 ii 
aR 55 
2{0) 47/436 28 | 
oe =—— 4)219(3 qrs. 
Anfwer £.23 14 6% ead 


271 
2522|0)5|4 


eee 


1glb 214 3 19 


e 


tons cet. grs. 16. 
Anfwer 2 14 3 19 
In 207583 feconds, how many de- = In 6151 Ib. how many tons, cwt. 


grees? | grs. and pounds ? 
Gio) 2075813 (iy 4)6151(3 4x4=1643=19 
6[0) 34519 * 43 7153714 
“$7394 4)2i9( 
_ Anfwer 57° 39° 43" 2|o)sl4 3 qrs. 


fous cut. Gre ° 


Anfwer 2 14 3 19 
RULE or THREE, on GOLDEN RULE. 


Tn this Rule, I make no diftin@tion between the Rule of Three dire, or 
inverfe, they both being to be performed. by the fame precepts. 
This is called the Rule of Three, from its having three numbers given to 
find a fourth in proportion to them, that is, the fourth term always bears 
’ the fame pr:portion to the third that the fecond does to the firft, which 
fourth number when found is an anfwer to the queftion. It is alfo called 
the Golden Rule, from its excellent ufe in ali performances in Arithmetic; 
and fometimes it is called the Ruie of Proportion, 


UA SY Wage oe 


sft. Set down the middle number, which always bears the fame name 
with the anfwer fought. 

2d. Confer in your mind if your anfwer is to be greater or lefs than 

~ this fecond term or number, which will be ealily known from the nae 

* ture of the queition. 

d. If.your antwer is 'o be lefs, place the greater of the other two given 
numbers for the firft term in the proportion, but if your anfwer is to 
be greater, place the leait of the two given numbers for the firft term, 
and the remaining term in the third piace. hie es, 

4th. Moltply the jecond and third terms together, and divide the pro- 
* du& arifing by the firft term, and the quotieut will be your anfwer, and 
of the fame kind or denomination with the fecond term. — 
If q yards of cloth coft 18s. what If I lend my friend 200/. for 12 
» willzgyardscot? months, how long ought I to have 
' Hirt put down 38s, the middle the ufe of 150/, to requite me? 


aL y 


t 


“term, it being of the fame name with 
the an{wer fought, thus, 
— 135.—— 
Now confidesing in your mind that 
24 yards will coft more than 4 yards, 
then by the Rule your anfwer will be 
greater than the middle term, and 
therefore by the Rule the firft term 
muft be the leaft of the other two, thus, 
jas. ‘ Sydt. 
4 —— 18 —— 24 
18 
‘IQz 
24. 


4) 432 


108 fhillings, 
being of the fame name with the mid- 
dle term, which divide by 20 to bring 
it into pounds, 
2\o ).10|8{ 
£5 80 Anfwer. 


If the daily difference of the Sun’s 
declination be 12’ 33", how much 
will be the proportional part for 7 


hours 24 minutes? 
Ek ho.! 
24. es eegmre vOe 
60 60""™ 60 
1440 753 444 
753 
4332 
2220 
3108 
1440 ) 334332 ( 232" 
2880 é 
4633 
4320 
6fo)23[ 2 
Par te 3132 
re ey ae 2880 
a 252 


22 4 


Obferve, Time being here wanted 
by the gueftion, the middle term 
muft be the 12 months given, 

Next, revolving in my mind that 
200 was lent for 12 months, [ ought 
to have the ufe of 150/ a longer 
time, it being lefs money, therefore 
the anfwer wil] be greater than the - 
middle term ; then by the Rule, the | 
leaft of the other two terms muft be 
the firft term. ath 


l. mon. L 
150 12 200 
12 


15]o ) 240] 0( 16 months, 
90 
wer gO es 
Anfwer 16 months. 


How many yards of cloth may be 


: bought for 21/. 115. 14. 4, when 3 4 


yards coft 2/. 145. 34. ? 


OL Wei kaa. feel a. i. 
214 3—37,—21 11 1% s. 
20 Ao 20 ' 
. 54 14 431 
12 12 
eh B al * i 
651 5173 ; 
4 4 ; 
2604 20694 
i 14 
82776 
20694 
ig 2604) 289716(111 tae 
2604 ij é 
4)rai( 2931 
; — grn. 2604 
Anf, 27 yds. 3.1 
3276: 
2604 | , mate 


672. 


(¢ 25, .) 


The proof of the Square Root is to multiply it i ; 
file IG ood Ltd multiply its root by itfelf, and add 


ae 8339 
258 8339 
1536 75051 
1280 25017 
$12 25017 
erry 66712 
65536 Proof. - Re UL 
69538921 
\ 4289 Remainder, 
69543210 Proof. 
276854 ( 526.169 | Oi eae Oe 
25 704321.097641(874.254 
4 : : 
102 ) 268 ag 
Male Aa! ae we 167 ) 1243 
—— oo 9. 1169 
1046 ) 6454 — — 
6 6276 . 1744) 7421 
—— . 4 6976 
#10521 ) 178.00 ML AF avai 
Bt 5 rosas 17482 ) 44509 
te es. 2. 34964 
105226. ) 727900 pees 
6 631356 174845) 954576 
-_——— | "5 ) 874205 
1052329 ) 9654400 ace oe 
9470901 1748504 ) 8037141 
“Ti 6994016 
Remainder. .183439 —_—_— 


Remainder, 1043125 
What are the fquare roots of the under numbers? | 


431649 Anfwer 657 
73549044. ; An{wer 271.2 
36372961 Anfwer 603.1 
1.0609 Anfwer 1.03 


11236798. 66 Anfwer 30186,6 
The pa Ae are worked the fame as in whole numbers, obferving 
there are always as many figures in the root as there are points, and as many 
whole numbers in the root as there are points over the whole numbers, 
Note, The rules of decimal arithmetic will be fhewn further on. 


EXTRACTION or tHE CUBE ROOT. 

A Cubic number is produced by multiplying any number twice into itfelf, 
or multiplying any number by itfelf, and the produ arifing again multiplied. 
by that number. Thus, fuppofe 12, then 12 times 12 is 144, and this 


Bi iad 


product 144 again multiplied by 12, produces the cube number 1728, and fo. iii: 


of any other number... Then fet down the cube of the firft nine digits.” 
‘. Roots Bea peg aie tA eee Site Geatiogs eK. Bey. Ot 
4 Cubes 1 8 .. 27. 64 . 125 .:216 «343. S12 + 729 
_ from whence the neareft cube to ey) baa is obtained by Ainfpecion, and 

oy ‘ _ its 


** 


aye 5, the by 
GP RAO RS: Soe 
Pees. 


( 26 ) 


xs ‘root mey be immediately placed in the quotient, as in the following 
Rule to extract the Cube Root, : 


Rey te Ee 

1ft. Pointthe given number into periods of three figures each, beginnin 
at the unit’s place, putting a point on every third figure to the left 
hand, and when there are decimals to the right hand alfo, counting 3 
figure each way from the units place. __ ‘ 

2d. Seek the neareft cube to the figure or figures beneath the firft point or 
period, which may confift of either 1, 2, or 3 figures, and drawing a 
line underneath fubtraét it from the firft period, putting the root down 
as a quotient figure in divifion, and to the remainder bring down the 
three figures of the next point, and call it the refolvend. 

3d. Square the root or quotient, and multiply it by 300, which place for 
a divifor to the refolvend; feek how often it is contained therein, and © 
place the number of times in the quotient or root. 

4th. Multiply the divifor by the number laft found, and put it down under 
the refolvend. » 

sth. Multiply the {quare of this laft figure by 30, and that product by the 
reft, or all the former figures of the root, and place the fame ander 
the laft product. - 

6th. Cube the laft found figure, and fet it under the laft. 

ath. Take the fum of thefe three produéts from the refolvend, and to the 
remainder bring down another period for a new refolvend. © 

Sth. Square all the figures in the root, and multiply the product by 300 
for a new divifor to this yefolvend, and proceeda before. 

oth. When you have brought down every period, you may join three ci- 
phers to the laft remainder, and proceed as before, you will then ob- 
tain the firft decimal figure of the root, aud for every decimal figure 
you want, annex three ciphers to every remainder for each new fuc- — 
ceeding refolvend. A few Examples will render this eafy. 
What is the cube root of ggz52847? 


99252847 ( 463 


64. 
_4$00) 35252 refolvend. - Then 4 times 4 16, and 300 times 16 is 48005 
———— for a divifor. . . 
28800 The quotient will be 6, then 6 times 4800 is 28800. 
4320 Then the fquare of 6 is 36, and 30 times 36 is 1080. 
. and 4 times 1080 is 4320. 
216 The cube of 6 is 216. 
33336 The fum of the three products to be fubtracted from: 
o the refolvend. . 


634800) 1916847 ‘The remainder with the next period brought down. — 
ve ~ Then the {quare of 46 is 2116, multiplied by 300 is 
ee 634800, a new divifor, 

1904400 This divifor gives 3, by which mult. it is 1904400. 

12420 ‘The fquare of 3 is g, and 30 times g 1s is 270, and 
. 270, times 46 is 12420. . 
27 . ‘The cube of 3 19 27. 

1916847, This taken from the aft refolvend remains 0, there ~ 
—-—-—— . . fore the root is 463, which may be proved by 
erate arene multiplying it twice into itfelf. ; 

‘oe 1 _ What 


o, oe 


+ 


What is the cube root 


( 27 ) 
of 27054036508 ? 


21054036008( 3002 


270000 


aoe 8 oae 


3 times 3 isg, and g times 9300 is 2700 the divifor 

it cannot be contained in the period-brought down, 

viz. 54, then put a cipher in the quotient, and 
bringing down another period for a new refolvend 
add two ciphers to the laft divifor for a new divifor; 
but alfo this new divifor cannot be contained in 
this laft refolvend, place another cipher in the root 
or quotient, and another two ciphers to the laft 
divifor for a new divifor, and bring down another 
period for a new refolvend, and this new divifor 
will go 2 times, which put down in the root or 
quotient, by which multiplying the laft divifor, the 
product is 54000000, then 2 times 2 is 4, and 30 
times 4 is 120, and 300 times 120 is 36000; and 


' Jaftly the cube of 2 is 8, the fum of thefe three laft 


What is the cube root of 


59°375 ) 17-5 


fubtracted remain o, fo that the root is 3002. 


What is the cube root of 


576321060.765 ( 832.2 


512 ' 
¢ 300) 4359 19200) 64321 
_ 2100 600 
1470 Be da 
343 27 
SEED, 59787 
86700 ) 446375 2066700)4.534060 : 
433500 133400 . 
12750 ae 
g 
46375 ——— 
aan 7 4143368 
m Remains nought. 207667200) 390692 165: 
| 207667200 
ay : 24960 
. €s ¢ * : 207692161 a ss 
| “lt indes | 
b: ae Remainder 183000604 > 


d2 BX 


\ 
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SOME USES or tHe CUBE ROOT anp CUBE. 


If an iron bullet of 4 inches dia- 
meter weigh glb. what will one of diameter to weigh glb. and the dia- 


inches diameter weight ? 
yy 6 
4. 6 
16: 36 
4 | 6 
64:9::216:9 
9 ‘ 
64) 1944. ( 30.375 Anfwer. 
192 
240 
192 
480 
448 
320 
: B20 4)! re 


A Cooper having a cafk 


Anfwer 4 inches ;§ ion - 
40 inches long and 32 inches at the bung 
meter, is ordered to make another cafk of the fame fhape, but to 


Suppofe an iron fhot of 4 inches 


meter of a fhot of any other weight, 
fuppofe 64lb. is required? 
the cube of 4 is 64, 
Ib.: ‘1b.":. 72ib, 
then g: 64 23 64 
64 
256 
384 


9 )-4096 
)-45gerat ( 7.6 


Woe 


Sd 


~ 4700 )11201F 


88200 


hold jut 


twice as much ; what will be the bung diameter and length of the new cafk? 
Vn 32 


7500 ( 3000 
2) 


750000 
» 3000000 © 


40 
40 


1600 
40 — ” 


64000 == the cube of 40, 
2 

128000 twice ditto 

125 (50. 3 length required, 


co 


2250000. 
13500 


2263675 - 


| 


436375 Remainder, 


& 


65536(40.3 bung diameter 
64 required. 
“4800( 1536 * 


Se oe 


480000 ) 1536000 


—————e ee 
1440000 
10800 
3 n : x Sie. 
27 ei 


1450827 © ie 
85173 Reminder, _ 


{ 29 ) rt 


What are the cube roots of the following numbers 


389017 Anfwer 73 

5735339 Anfwer 179 

32461759 Anfwer 319 

84604519 Anfwer 439 

459694072 Anfwer 638 

48228544. Anfwer 364 
§36724.3510 Anfwer 732.61 
76321 54.628763 © Anfwer 196.88 


Or VULGAR ann DECIMAL FRACTIONS. 


A Fraétion is a part of any thing, as one viz, one foot, one yard, one 


mile, &c. 

A Vulgar FraGtion confifts of two parts, the numerator and the denomi- 
nator. 

The denominator fhews how many parts the whole quantity is divided 
into. The numerator fhews how many of thofe parts remain, and is always 
placed over the denominator, with a line drawn between them, 

A Fraction is what remains after divifion has been made, the remainder 
being the numerator and the divifor the denominator; as 14 divided by 
the quotient is 3, and 2 remains for a numerator of a fraction, of which 4 
the divifor is the denominator, and is thus expreffed 2 or 2 fourths. 

Suppofe 12 inches is to be divided by ¢; the number of times 5 is con- 
tained in 12 is 2 and 2 remains, which remainder is the numerator and ¢ 
the denominator of the fraction remaining, which is always a proper frac- 
tion thus 2; wherefore , 2, 3, 4, %, a5, fhews that fome numbers were 
divided by 2, by 4, 3, 5, 12, and by 16, and that1, 3, 2, 4,9, 55 
were their refpeCtive remainders after fuch divifions were made, and are 
read thus, one half, three fourths, two thirds, four fifths, nine twelfths, 
and five fixteenths. we 

A decimal fraGtion is part of an unit or one, fuppofed to be divided into 
10, 100, 1000, or 10,000, &c. equal parts. If the unit is divided into 
ten parts, and each of thofe parts into ten more equal parts, &c. we obtain 
the foundation of decimal fractions.’ In vulgar fractions the numerator is 
fet over the denominator, but in decimal fra¢tions the numerator is diftin. 
guifhed by a comma or point placed before it, thus 55 75 ,125 is read 
thus, +3, :%%, 5%%, that is, the firft figure is 5 tenths, the fecond 75 
hundredths, and the third 125 thcufandth parts of unity or one. 


A mixed number is when a fraétion is annexed to a whole number, thus 


27 1 of 27,53 27 is the whole number, and 4 and ,5 are the fractionel parts. 


Vulgar fractions are reduced into decimal fractions or decimals by adding 


cyphers to the numerator, and dividing by the denominator. 


Reduce 3 of a mile to a decimal. 


Reduce iof foot to a decimal. 4) 3-00 (.95 
z 4 ) 1.00 28 
25 Anfwer. : 20 
es 20 
s © ” * ; 


Anfwer 75 . Reduce, 


See eer ae 


Reduce 7 inches"to the decimal. of 
a foot, 


12 ) 7.000 ( .5833 
\ 60 


fo) 

Here .5833 is oe equal to 7 
inches, which may be carried much 
farther by adding more cyphers, but 
the above is fufficiently near for moft 
common purpofes. 


Reduce 74 inches toa decimal. 
Tin 
-. 2 
15 or 1¢ halves, of Mihich a 
feet contains 24 halves 
then 24.) 15.0000 ( .625 
144. 


Reduce 4a yard to a decimal. 
2) 1.00 (44 
10 


eee 


here .¢ is equal to Za yard. 
Reduce g inches to a decimal of a 
- foot. 


here 9 inches, or 3°, of a foot, is’ 
equal to .7¢5, 


Reduce ¢ inches to a decimal. 
52 inches is ¢1 half inches, of which 
the foot contains 24, or 53 inches 
is equal 34. 
24.) 11.000 ( 4583 
96 


140 
120 
200 
1g2 
es 


80 
72 


ome 


8 i 
here .4583 is equal 5x inches nearly. 


Reduce 53. inches to the decimal of © 
a foot. : j 
In 53 inches there are 23 quarters. 
In 1 foot there are 48 quarters, 
‘Then 24 is equal 53 inches, 


48 ) 23.000 ( .4791 
192 ; 


rt 


280 
336 > 


3 Zz 
Cyphers to thelright hand of a decli- 


mal fra@tion neither increafe nor di- 


minifh their value, for .z5000 is 
equal to .2¢ and .750 is equal to — 
-75, therefore when cyphers happen , 
to be at the end of a decimal they 
may be rejected, : 


(31 ) 


ADDITION or DECIMALS, 

Addition of decimals is performed exaétly the fame as in whole numbers, 
enly obferving that the place of the units in the whole numbers muft be 
placed exa@tly under each other, fo that the points that feparate the whole 
numbers from the decimal parts ftand in a line, and as many decimal places 
mutt be cut off from the fum as there are in the greateft numbers to be added, 


Ade MPL Ey 8. 


feet. inches. yards. 
78.8 66.71 372045 15836.071 
34.56 148.9 / 25.0036 20.09 
46.7 S722. 8 4.179.802 FBAs07 
22.58 7.81 3.6284 583.27008 
154.27 40.27 oe —- — 
81.4 38.5 Sum 7928.8840 16473 50108 
Sum 428.26 334-912 


4 4 ‘ 
In the above Examples, the like places in the whole numbers and in the 


fra€tional parts ftand under each other, and the manner of adding them to- 


gether is the fame as in whole numbers, 

| SUBTRACTION or DECIMALS, 
Subtraction of decimals is performed exaétly as that of whole numbers, 

only taking care to place units under units, with the feparatieg points di- 

rectly under each other, thus, 


From 527.634 ‘From 405-0341 
Take 148.572 Take 267.35832 
Remains 379.062 Remains 137.67578 
From 67,005 From 83.254376 
Take 23.54673 PPak@ wet. 1557 
Remains 43.45827 Remains 66.068676 


MUL PEPDICATION:.or DECIMALS. 
Multiplication is performed exattly as that of whole numbers, and as 
many places as there are in both the multiplicand and multiplier muft be 
cut off towards the right hand of the product, and the number ftanding on 
the left hand of the point will be whole numbers, and thofe on the nghe 
hand will be decimals. ; ; 


Multiply 27.75 feet by 75 Multiply 39.25 
cs ies Wile by 645 
13875 19625 

19425 | 25950 

Produ&t 208.125 Product 255.125 
Multiply 25.96 by 9.25 ‘ Multiply = -.45.95 
9.25 ; by 20.30 

12980 f 27570 
5192 ‘i 13785 ° 

23364 te /  9igo 
du& 240.1300 |. Produ& 935.5420 


ee 


Multiply 


gic 


Muluply 3.28 


yess as 
1625 625 
: 2275 ae 
Produ&t 2.437 003125 


In this laft Example, there not being fo many places of figures as there are 
in both the multiplicand and multiplier taken together, I prefix 2 cyphers to | 


make the 6th figure 


Ture DESCRIPTION anp USE or tue NEW IMPROVED 
GUNTER’s SCALE*. 


MANY have attempted to improve this ufeful inftrument, particularly 
the late Mr. Robertfon, and Mr. Donn; but I think there may be ftill fur= 
ther improvements made in order to render it more convenient for meafure 
ing all kinds of bale goods, timber, ftone, &c. 

I have thought it ftrange, that there has not been put on the fcale of two 
feet, a line with the foot divided into tenths, and thofe tenths fubdivided 
gnto other tenths, for the purpofe of taking the dimenfions of any bale, box, 
or cheit, &c, whofe fuperficial or folid contents is to be found, which 
would render the calculation extremely eafy, without being at the trouble 
of finding the contents by crofs multiplication; and it were to be withed, 
that our coins, weights and meafures, were to undergo the fame alteration, if 

‘that ftubborn cuftom, which was eftablifhed in the time of ignorance, could 
be got over. 

In defcribing the feale, I hall confine myfelf to two lines, the reft being 
fully explained in the Pra¢tical Navigator, viz. the decimal line and line 
of numbers, which are all that are required for the purpofe -of meafuring 
bales. &c. ae 

The firft is that line fet on the lower part of the improved Gunter’s Scale, 
divided into 20 equal parts reckoned from the right hand towards the left, 
ending at 20; the firft 10 being 12 inches, or 1 foot; and the fecand 10 
from the middle to the end, is alfo divided into 10 equal parts, numbered 
25 3,45 5, 6, 7, 3,9, 10, where a mark is made, then 11; 12, 19, 24, bes 16, 
17,18, 19, 20, making in all 24 inches, or 2 feet; each of thefe parts are 

‘again divided into 10 equal parts, making in all 200 equal parts. The 
larger divifion being one tenth, and the fmaller divifions being rooth part 
of a foot or 12 inches ; as the 10 in the middle ftands for 1 foot, and the 
length of the fcale two feet, it will be as eafy to take the dimenfions by 

this line, as if it was divided into 24 inches. | 
‘Suppofe a cafe, or bale, to meafure twice the length of the {eale, and five 
of the largeft divifions that will be 4 feet, and ¢ tenths of a foot, or 4% feet. 

Again, fuppofe a plank to meafure in length 5 lengths of the feale, and 
4 of the larger divifions, and 5 of the fmaller divifions, the length will be 
10,45 feet, thatis, ten feet and 45 hundredths of a foot. 


* 


Tus LINE os NUMBERS maaxeo NUM, 


_ The whole length of this line, or fcale, is divided into two equal parts; ~ 


the beginning, or left hand end is marked 1, at which there is a brafs centre 
pin, from which the divifions continue on 2, 3> 45 5, 6, 75 8, 9, and 10, 
at the end there is another brals pin, both parts are alike fubdivided into 
tenths. ; 


- 


® To be had at J. Hamilton Moore's. 


(33° 2) 


» Now if the firft 1 be reckoned 1 tenth, the fecond 1 will be one, and the 
1o at the-end will be 10. Ifthe firft 1 be reckoned 1, the one in the middle 
mutt be reckoned 10, and the 10 at the end will be roo. 

If the firft 1 be reckoned 10, the middle one muft be reckoned 100, and 
the x at the end moft be taken for 1000, and all the intermediate divifions, 
in each patt, muft be eftimated according tothe value fet on the one at the 
beginning, or middle of the fcale. 

The primary divifions are alfo fubdivided into 10 parts, fo that if the, 
firft 1 be reckoned 1 tenth, the next {maller divifion will be 1 hundredth 
part of an unit; but if the firft 1 be reckoned 1, the next f{maller divifion 
will be 1 tenth, and if the firft be reckoned 10, the next {maller divifion will 

be an unit between 100 and 200; the dimenfions for the tens are each fub- 
divided into five parts; fo that each of thefe leffer divifions ftands for two 
units, the tens between 200 and 500, are divided into two parts, each ftand- 
ing for five units; the units between the tens from 500 to 1000, are to be 
eftimated by the eye, which, by a little practice, is readily done, 

From the above defcription, it will be eafy to find the divifion reprefent- 
ing any given number, not exceeding 1000; thus the number 62, is the fe- 
cond {mall divifion from the 6; between the 6 and 7 in the firft part, the 
number 435 is thus reckoned: from the 4 in the fecond part count towards 
the 5 on the right hand, 3 of the leffer divifions and one of the fmaller, 


and that will be the divifion reprefenting 435, and the like with any other 
number. 


The application of the whole in meafuring boardsglafs, flone, and all othes 
kinds of packages ufually taken on board /oips. 


_ Note. Superficial meafure confifts of length and breadth only, without 
any regard to depth, or thicknefs. 
Solid meafure confifts of length, breadth, and thicknefs, 


AE bX “AN Mik Epc Be ° 8) 


Required the content of a board, Required the content of a piece of 


or plank, glafs. 
ft. i fe age 
9-5 long and 1.25 broad 2.9 long and 1.75 broad 
‘ 1.25 : 2.9 
9:5 . 
et ee cial aye 
62 5 350 
1125 


11,875 the content. ; 
Here the contents are found in feet and, decimals of a foot; but if it be 
-sequired to turn the decimals into inches, multiply the decim I parts by 12, 
and cut off as many places to the right hand, as there.a Ci 


and the figures that ftand to the left hand of the poine will 
in the firft example, 


5,075 Anf. the content. 


decimal figures, 
e inches, ‘Thus, 


The decimal parts are «875 
. 12 
: | ro. 500 
4 - 
pd d . - es 


re | 2,000 = 10$ inches. 
fuk a. a - There 


> 


Bah 


q34 4) 


There being 2 decimal places, therefore 3 places are cut off, and the te 


flanding to the left hand is 10 inches, and the remainder. 500 or 5, the two- 
cyphers being of no value multiplied by 4 gives 2,000, and the cyphers. 


being cut off leave 2, which is $ an inch, or 2 quarters, fo that the content 
is 11 feet 10% inches. i) 
The content may be readily found by the table of logarithms, by adding 


the logarithm correfponding to 9. 5 and 1. z5 together, the fum will be the 
logarithm of the contents*. 


ut Example ft, ° 2d Example 
9-5 itslog. 0.977472 2.9 itslog. 0.46240: 
1.2.5 itslog. 0.09681 1.7.5  itslog. 0.24304 


The content 11.87 itslog. 1.07453 Reaatent 5.075 itslog.o.70544. 


Tn the like manner may any dimenfions be {quared and the contents found, 
If the folid content be required, add the logarithms of the length, breadth, 
and depth together, their fum will be the logarithms of the folid content. 


To work the tao laf? Examples by feale and compaffes. 


Lon 
ay 
of 

i 


sabes 


oe 


CANAL 


ift, Extend from 1. to 1.25, that is, 1 and 2% of the {maller divifions, 


on the line of numbers, that extent will reach from 9-5, 0r g and ¢ of the 
{maller divifions to 11, and almoft -g on the fame line. 
2d, The extent from 1. to 1.75, or 1 and 7% of the fmaller divifions 


will reach from 2. 9, or 2 and g of the fmaller divifions, to 5 and about 14 
ef one of the f{maller divifions. 


What is the folid content of a bale or cafe 5.7 feet long, 4.2 feet broad. 
:2.6 feet deep? 


fie f ft. By Logarithms. 
Length 57 567 logs. 0.95587 
Breadth ely 4.2 lpg. 0.62325 
— V2 Oy LOp.s i Ona y 
1r4 
228 Content 62.25 log. 1.79409 
OG. 
oe In like manner may the contents 
ao of any {quare package be found. 
14364 ; 
4788 


Solid content 62.244 i ; ma 


_ The fame by fale and compaffes. a 
: The extent from 1 to 4.2, on the line’of numbers, will reach from 5.9 to 


.almoft 24; and the extent from 1 to nearly 24 will reach from 2.6 to 624 
the content; or the extent form to 4.2 will reach from 2.6 to nearly 11 ; 
and the extent-from 1 to 11 will reach from 5.7 to 622 feet. eo eae 


If the meafure is taken in feet and inches, the inches are eafily reduced 


into decimals by the fcale and compafles, by extending from 12 tothe middle 


foot ‘ 5 og 


* As the fmallngfs of this book would not admit of a table of logarithms, that deficiency 
may be eafily fupplied by any other book in which the logarithms are, ey: 


Thus 


Rs 


10; that extent will reach from the given inches to the decimal part of a 


. 


x 


Sa 


{ 35 ) 
Thus, fuppofe 9 inches is to be reduced to a decimal; the extent from 


10 to 12 will reach from 9 to .75, the decimal equal to g inches by the 
fame. Rule, 3 inches will be +25, and 6 inches 5, &c, Sie 


Suppofe a plank 24.5 feet long, 2.5 broad, and .7'5 deep, what is the 

folid contents by decimals ; 
Length 24.5 
Breadth Bae 


1225 


Prive: | oe 


61,256 
a 


306 2s 
4287 § 


ee eet, 


The content 45-9375 | 


” By Logarithms. ee 
i 2405 its log. 1.38917 
2.5 its log. 0.39794 
-75. ~—«- ts log. 9.87506 
Content 45.94 1.66217 
“There place g for the index of the decimal .75, and reject away 10 in~ 
the fum of the indexes; if the decimal had been .o75, then the index 
would have been 8; and reject, and fo on to avoid negative index. 

Note. The index of any decimal fra€tion is eftimated by the number of 
cyphers prefixed to fhew its value, and is known by fubtracting the number 
of cyphers fo prefixed from g and if no cypher is prefixed to the decimal, 
the index is g. 

Thus the index of the decimal -75 is 9.87506 
The index of | +075 18 8.87506 
The index of \ '.0075 is 7.87506 
Here 10 is fuppofed to be the index of one or unity. 
The diameter of a cafe at the head and bung, and alfa in length, being given ta 
Jind its content in beer and wine meafure. ; 
Hea Uo Pe Es 
: as Multiply the difference of the head and bung diameter by 0.7, and 
add the product to the head diameter, for a mean diameter. 

2d, Multiply the fquare of the mean diameter by the decimal .4854, to 
reduce it toitsarea. — i 

3d, Multiply the laft product by the length. 

4th, Divide by 231 for wine gallons, and by 282 for beer gallon. =~ 


4g 


San | ez. "EXAMPLE 


ed 


Ge eeoenn? 


BX VAT NM Porm 


if 


28 ’ 
z0 
8 difference of head and bung diameter. 
hi f 
5.6 number to be added to the head diameters 
20.0 
25.6 the mean diameter. 
25.6 


i 


1536 
1280 


512 


655.36 


-78 54 


Qpeeoreree 


202144 
327680 


he 


524288 
458752 


Greene Gam 


lbs b4s 


1848 


2108 
2079 
a con 
231 


660, 


719744 
4o the length. 


— 


231) 20588.789760 ( 89.12 Anfwer for wine gallons. 


; a 


ey EE ER EAT 


1974 


848 
846 


282 ) 20588.789 ( 73-009 Anfwer gallons of beer. 


® 
f 


eh 


Na 


Rule 


apes 


What is the content of a cafk whofe head diameter is 20, the bung diae 
meter 28, and the length 40 inches? 


ce = ad 


$ 


\ 


SL pies 


my! 


6 ie 


a 
gt 


Fates 


(237.31) 
To find the fame by Logarithms. 
Rule for Wine Meafure. Rule for Beer Meafure. 

Put down the log. of the mean Put down the log. of the mean 
diameter, twice the log. of the length, diameter, twice the log. of the length, 
under itand the conftantlog. 7.53148 underneath it the conftant log. 
under the laf, the fum of thefe 4 7.44484, the fum of thefe 4 logs. 
logs. will be the log. of the content, will be the beer anfwer in beer gal- 
abating 10 in the fum of the indices, lons, abating ro in the index. 


—U 1.40824. 1.40824 
Log. of 25.6= } eas, Puig ie of 25.6 
Length 40> 1.60206 1.60206 J} Log. of length 40 
Conttant log. 7+53148 9-4.44.84. 


Log: of 89.13 gallons 
of mee, hie \ eho 
The way thefe two conftant multiplying logarithms were found, is thus, 
the area of a circle whofe diameter is unity, .7854 decimal parts of the 
{quare thereof; fo that if the fquare of the diameter of any circle be mul- 
tiplied by .7854, the product will be the area of the given circle; hence «7854, 
js always a conitant quantity whofe logarithm is 9.89509 
2d. If the area of a circle be divided by 231, the number of cubic inches 
there are in a wine gallon, the quotient will be the number of gallons that 
circular.area contains at one inch deep, hence 231 is aconftant divifor, its 
logarithm is 2.36361, the arithmetical compliment of which is 7.63639 
which I add to the former conftant logarithms 9.89 509 


7-63639 


1.86338 = Anfwer 73 gallons of 
beer. 


7.53148 this fum abating 10 
in the fum of the indices, is a conftant logarithm to be added as per Rule 
for wine meafure, 

2d. For beer meafure the divifor is always 282, its log. is 2.451015 
whofe arithmetical compliment is 7.54975 

add —_g.89 509 as before 
7.44584 the conftant log. for beer mea- 
fure as per Rule, omitting ro in the fum of the indices, to avoid negative 
indices. : | 
The common way of finding a foip tonnage at London. 

Rue. Multiply the length of the keel by the breath of the beam, and 
that product by half the breadth of the beam, and divide the laft produét by 
94. and the quote arifing is the tonnage. 

Po VEE BT Be 

Suppofe a fhip 72 feet by the keel, and 24 feet by the beam, what is the 
tonnage ; 


Length of keel 72 keel By logarithms thus. 
Breadth of beam 24, beam Length 72 log. 1.85733 
sere ih Breadth 24 log. 1.38021 
288 % Breadth 12 log. 1.07918 

144 ; | 

rrr Bia 4.31672 
1728 firft product. 94 log. 1.97313 
2 Breadth of beam 12 Tons 220.6 2.34359 


Peo 


94)20736(220.5 Anfwer. 
_ 188 ‘ 


— wel 


: 193 
‘ 188 


[ied 


. 560 
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Taz METHOD MASTERS or SHIPS keep ruin 


ACCOUNTS. 


“ . 


_ THE method of book-keeping is’ the art of placing accounts in fuch an 
eafy manner, that the whole, or any part of the money received and ad- 
vanced, may, with the greateft clearnefs, be attained in a very little time. 

Whatever is paid upon a fhip’s account, and whatever is remitted to the’ 
owners, the fhip muft be Dr. for it. 

Whatever is received ona fhip’s account, and whatever bills are drawn upon 
a fhip’s account, the fhip mutt have credit for the fame.—It is recommended to 
every fhip-mafter to keep a memorandum-book, to fet down the money as he 
lays it out, both for himfelfand his fhip ; likwife the money which he receives, 
left at any time it flips his memory and be forgotten, then thefe accounts 
can be eafily entered into a larger book at leifure. By this means he can 
eafily tell whether any thing has been omitted, by adding up the money paid, 
and taking it from the money received ; if what remains is equal to the cafh. 
~ he has in hand, nothing has been forgotten ;, if they do not agree, then it is 
plain fomething has been omitted.—Many loffes have fallen upon owners of 
fhips, for want of proper care being taken by their captains in figning bills 
of lading.—When there is reafon to fufpect the quantity is not right, or 


there is any damage in the goods, always write —(If brandy, wines, tar, 
&c. ) contents and condition unknown; not to be accountable for leakage; 


_and it is agreed that the freight fhall be paid for the quaritity fhipped. 
John Stephenfon.—( If bars of iron, hemp or flax, &c.) quantity and con- 
ditions unknown; andone bar of iron ineiipate, if on board to be delivered, 


he 3 
eae? 


‘ 


_(If hard-ware, bales, linens, &c.) 


Joun SrerHENson, 


Infides and contents unknown to _Joun STEPHENSON. 


b 


The following Examples will be fufficient for any voyage, to render a 
eaptain’s accounts and tranfattions concife and-pleafant to himfelf, although 
they are confined to’only ‘one voyage: but if he goes to many other ports 
betoré he returns home and fettle his accounts, they are plain enough to give 


him a perfect idea how to fettle them for fuch voyages, however long they | 


may be, ds in this voyage, money is difburfed and received at ditferent 
places. Pi 


ell 


a? ae + ee 
i pee S - 
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Dr. Puitrp Lewrs, an Apprentice. 
23 | Toa fhirt and jacket 
.24. | To two pounds of tea at the Sound 
13 | To balance of wages 


* 
Soca 


Dr. James Jameson, Mate on board the Frances, 


1791. ra Ss ee 
Feb. 1 To cafh paid him — —— o1z 6 ; 
March 3 | To cafh at Cronftad 6 rubles ; 
6 | To ditto ming 
10 | To piece of linen. = g 
7 To Cath : 3 “ 
Rubles 16 at 4s. each — 340 
April 4 | To two half-anchors of brandy — 2 Geno 
To four pounds of tea Saeed _—— 1 2a 
May g } To one jacket aod © 19 0 
‘Yo monthly pay to his wife paid by the owner 2 6 © 
13 | To balance paid in full 313 6 
a en v 
£14 yoo 
Gases ey 
Dr. Martin Liity, Cook. , 
Feb. 4 { To cath in London —— a 1.12.0 ; 
March 1 | To ditto at Cronftad coronene 242,18 
To brandy ditto mee —— 1, 6.92 
May 14 | To balance paid in full —_—— "5 0 10 
‘ re {Lio 0 o ‘ 
ou ® 4 ‘usssaiienmaa eae ‘i 
: . a 
Dr. Anruony Burnsipz,,.Seaman. / 
Feb, 26 } To brandy at the Sound _ © 10 6 : 
May 1 } Tocafh at London ots o17 6 
| 17 | Toballance paid in full Sa ot ee 
£8 5 0 
Dr. Avzert Guiapsraines, Seaman. 
May 16 | To cath paid in fall 8 5 0 


With Joun SrePHENson, Cr. 


Entered into pay the 12th of January. 


By wages from the rath of January, to the rath ye 
of May, four months, at 3/, 10s. per month 14 © g 


1796, 


a 
‘ re : 
rn Cr. ‘ 
" By wages from the rath of January, to the ue 
| of May, four months, at 50s. per month 10 0 o se e 
‘ , ‘e # f 
if: ~4 : | ‘ * 
Contra Creditor. 7 xs mL. 
| By wages from the 16th of January, to the 6th. 
of May, three months and twenty days,, at ? 
Wats month. _ ~ 8 5 9 : 
: renee 
' €n. 
4 By vauel from the Tab of January, to the 7th 
| of May,. three months and twenty Sel at 
‘| 2d. gs. per month _ fs. ost O 
‘a 
Crs ae vor " , 
ep: By four months wages, 2 at 4/. per year, from aoe 
,. rad Jan ary the 1 3) to an, the 13th aint 6 8 


f 


ie ea 
Dr. Coagues Cricxerr, Apprentice. 
796. ! Fada 


i 4 2 
Feb. 22 { To ecafh at the Sound — _ ° 10 
May 13 | Tobalance of four months wages at 5s. per month o 10 


| Pa tO) 
Ship Frances. Portage Bill on a Voyage to Cronftad. 


| Wages 
: ‘ per Whole 
Time on Board. Month. | Wages. 


Pot j Dif- 
on Boardjcharged 
£796. ; , 
Jaai2 \John Stephenfon | Mafter |May 12)Four months * 
fames Jamefon Mate {| Ditto (Four ditto 
Martia Billy Cook |} Ditto }Four ditt 
6{ Anthony Burnfide} Szaman | May 6 {Three ditto and 20 days 
7\AlbertGledftaine:{ Ditto 7 {Three ditto and 20 days 
22}Charles Cricket \ | Apprent.:May 12]F our ditto 
Philip Lewis Ditto | Dittc {Four ditto 


i Timeof 


3 Men’s Names. 
Entry. 
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AOoO000 & 


“ae 


an 
ise] 


Account of Ditburfements for the Ship Frances, on a Voyage to Cronftad, 
and back, by Joun Srepuenson, Mafter. Commenced January 12, 1791- 
1796. 4 sonsetolnehs 
Fou! ? 13 | To forty tons of ballat z1 
Seaman’s contract _ , oe (3) 
Two hand{pikes —-> Oo 
15 | Oatmeal — ee re) 
~ | Men heaving in ballaft 
¥6 | Smith’s bill . 
Sail-maker’s bill 
17 | Mending a ftove 
Baker’s bill — —. 
18 | Butcher’s bill mee — 
} Batter and {ugar for fea ftock — 
20 | Waterage and coffee-houfe expences 
Waterman going down the pool — 
2; | ¥refh meat at Gravefend » —___~ 
j Clearing at ditto 
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Bread 
Your fowls. 
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isintiad 


vb 
4 
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? 
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6. 


feb, ete Three pounds of tea — 


ap ey 
) ° 
27 0 
Poftage of a letter —_ o 1 oO 
26° Pilotage through the grounds —_ Io 0 
' | Frefh meat os O12 0 
Sugar, butter, &c. —_—_ o 5 0 
. Port charges — — 3°18 0 
| For a thore boat — —— 012 0 
x g°10"'9 
Ar CRONSTAD. sane. Pe 
' ' rub, Cop. 
March-1 | To drink-money to the pilot oom LYS 
Seventy-two pounds of beef — 3°. % 
‘Two cafks of beer — — 8 50 
2 | A fpare top-maft — —= $5 50 
Four bolts of fail-cloth ” —- 20 20 
© 141] Port charges * —_—>_— oe 29) 1)" 
Harbour Mafter, &c. —— 6 Oo 
Deals for Dunnage _— —_— 13, 0 
Mats for ditto eee a Res, 
Commiffion on the freight, paid the merchant 20 0 
23 | Expences _—- 25.0 
Butcher’s bill = = ——_ —— 29 «Oo 
Baker’s bil © -———- . ———= 18 0 
Poftage of letter wee wid NEG 
27 Bilorage out to fea = —— — 4 KO 
6 . 188 20 
oe a Sree eB ei 
* Ar LONDON. 
; O85. bes : 
May 1 | Waterman eae up the pool ~ © 5 0 
Reporting & light money at the Cuftom-Houfe 4. 7 6 
Entering a protet = 83— = &- 5.0 
3 | Heaving upthechains === -—— © 0 § Oo 
~ | Meat _ —_—  — 1 619 
8 | Tranfporting hip = ‘079-0 
. Hofpital bills _ Setrmtt —_ o 18...8 
Chain dues ln é — —_ 018 o 
/Workmen unloadin —— 1’ 8!) Gi 
Water es « o 8 a 
2 0 
+ 6 


(. 43) 
‘Ar tur SOUND. 


Two half anchors of brandy for the thip’ 5 ufe 


Dr, Wittram Heatuer; Owner of the Frances. 


To W. Pewee for his half gained 


| To Captain Stephenfon, for his eighth gained 


) atk 2 
| To Jofeph Deffieu, for his quarter gained ie 
| To Henry Parry, for his eighth gained — 18 


1796. » Toyese dev 
Jan. 25 «| To fundry difburfements, per account 39 1111 
Feb. 26 .| To ditto at the Sound —— g 10 oO ( 
March 29] To ditto at Cronftad, 188 rubles, 20 copecs, 
| at 4s. per ruble emmed 37 12 9 2 
May 11 «| To difburfements at London — g 18 4 
1z «| Amount of the portage bill ——-. 68 16° 8 
Toa bill remitted from Cronttad, 6 50 rubles, 
exchange at 4s. — — 130 0 0 
| 295 918 
; 
i | | a 
_ Dr. Ship Frances, Account current,: } 
149796. ’ ) fos de 
Jan.13 | Infurance.and other charges aes 39 § (O° ; 
Commiffion on the freight, at 2% per cent. for being oie i 
‘fhip’s hufband ~ —— g 12 6 | 
26 | To difburfements at London —— 39.11 11 WE 
Feb. 27 | To ditto at the Sound —_ — 9 10 oO ¥ 
March 28] To ditto at Cronftad — st 3712" 9 i 
May 12 | To ditto at London, homewards~ == = —_ 918 7 i 
To the portage bill beeciane) —— (68 16 8 : 
To balance gained — — 144) PO ot j 
fe 4 nN Geaceer ees ‘| 


{ 45°) 


His Account with Joun SrepHenson, Cr. 


* 1796. : ‘get apr 2 
Jan. 14.| Cath received previous to my failing 48 0 © 
March 25] Freight received at Cronftad, 600 rubles, 
A atas. —_—_ —— pI2Z0 “O5"O 
Neat proceeds, per account of fales, 250 

rubles, at 4s. — — 50 0. 0 

April 4 | Freight to the Sound —. I 4 0 

March 4} By bill drawn upon him — 20 0 0 
May 8 | By cath received of him — BP Reb 

Monthly pay to J. Jamefon’s wife aT Me 

12 | Balance due to me 16° Tong 

Errors excepted 295 git 


WE London, May 13, 1796. 


Joun STEPHENSON. 


+ : : 
‘ J _ Contra, Cr. 
4 y 5 
* 1796. : Zoe APOE de eed : 
- Feb. 26 | By freight to Cronftad —~ 120 0 0 aS ‘ 
March By freight to the Sound I 4 tye 


May 12. | By freight from Cronftad to London, viz. 


10co Deals, at 3). per hundred — 30 00 
98 Tons of hemp, at 21. per ton bax 206-a0; (9 
2 ‘Tons 16 ewt. of flax, at zl. perton , sit 8 

| Two thirds of the port charges — onal | “GMS IR RM 
: 359 4 0 


* — 


St May 1 24 By balance from above gained — 14416 7 


fe! 


a “May 13, 1796. 


Errors excepted, 


- — . W. Hamitton; 


Be of “5 yh tot Invoice 


“(46 ) 


Invoice of fandry Goods fhipped on board the Ship Frances, Captain Srz- 
PHENSON, bound to Cronitad, configned to the faid Captain, to be fold 
for my Account and Rifgue, viz. 


i 1 Pe Se a. 
Marked W. H. 1 Catk 12 cheefes — 200 
W.H. 5 Barrels of rice © — 15 8 0 
; 10 Dozen of penknives 3012.45 
Ei hiale 2 « H.{ 15 Yards of broad cloth 12 00 
| 3 080 
bein, : 
Wharfage and fhipping O14 0 
Entering at the Cuftom-Houfe OE 
Porterage and othercharges — oo 2 6 
Infurance _ =) 013 G@ 115 © 
ite naa £3415 0 


London, January 16, 1796, ; a 
, Witiiam HamILton. 


ry 
Account of Sales of fundry Goods, per Ship Frances, from London, fold 


for Account and Rifque of Mr. Witt1am Hamitron, Merchant, at 
» the faid Place. J A; 
signe 


aor Sold as follows, viz. 


; Y Rubles. : 
. A Goodfellow 12 Cheefes for — 18g 
' George Dyer 5 Barrels of rice —— . 1% 
Ditto 15 Yards of cloth, at 7 rubles peryard 10¢ A 
James Sutherland 10 Dozen of penknives — 48 : 
84R 
Cuarcss, Bie i 
Eee i Rub. Cop. 0 uty 
Lighterage, &c. — 2 50 
Cuftom-Houfe charges  — i416 4 
Brokerage | — lis BS 
Commiflion, at s per cent. 14 35 1 
‘ ore) * 


Neat proceeds 2 re 


See 


Rubles = sol. 


Me 
reves 


Cronftad, Feb, 27, 1796. he 
Errors excepted, 


ie 


HN STEPHENSON. 
[ a _ i Yen 


tack as 
-. » Manifet 


e 


‘ 


i (47) 
Manifelt of Goods on Board the Ship Frances, bound to the Sound and 


Cronftad. 
; For THE Sounp. 
Riz ' 4 Bale for Richard King 6 rix-dollars 
" hn For Cronsrap. 

5 Riubles 
Tee...” 4 1 Cafk for J. Lormitte _ 10 
L.L.1to5  § Cafes, Thomas Smith — 28 
Als 1 Bale, W. Wright ey 30 
Ww. 1 Ditto, John More er 25 
O.7to14 7 Barrels of Rice, J. Rea — 15 
D. 1 to 129 129 Hogfheads of tobacco 
Dire&ted _ 2 Trunks aed Bi Rix 492 
A. 2 1 Caikof porter, ~ — 

W. H. 5 Barrels of rice 
W.H. i Cafk of cheefe — my felf 
W.H, 1 Cafe of cloth _— 

600 


Manifeft of Goods fhipped on Board the Frances, Joun STEPHENSON, 


es > Mafter, from Cronflad to London. 
“3000 Deals. - —~ 
? 98 ‘Tons of hemp — \ for Sutherland and Co. 
* 2 Tons 16 cwt. of flax 
80 Mats é 
19 Deals a | for the fhip’s ufe. 
3 Pounds of tea — ae 


2. Dozen bottles of brandy 
Loadon, May 13, 1796, 
Joun er eevaeuetie. 
_ A Captain’s Report at the Cuftom-Honfe, England, isaCopy of the | 


Manifett. 
~.. . The Form of a Birt of Parcers for FReicHT. 
_ Meffrs. SurHeRtanp and Co, - London, May 25, 1796. 
. To the Owners of the one Frances, Dr, for the Freight of fundry ‘sogee 
from Cronftad. 
; L. Se da 3 
_ -—-- ro00 Deals 3]. per hundred _— 30 0 0 ho ae 
-g& Tons of hemp, 21. per ton Lo 196 0 0 ae || 
2 Tons 16 cwr, of fax, at 21. per ton i a ee: he 
? 231k § te 
a Pane thar 3 the grounds = 1 0 6 
Port charges at the Sound = = 3. Or 
Shoreboat = 2 > = 0 L2i\0 { 
Waterman up the pool _ — oN) ae 7 i 
é Reporting to t money _ 4 a, & 
o 8 0 


LETTER “OFWCREDIG. » 


Lerrers of Crédit are granted by Merchants, or’ others, in: favour of 
perfons travelling into foreign parts. ‘They are commonly unfealed, and 
contain an order from the writer to his correfpondent, to furnifh the bearer 
with a certain fum of money, at one or feveral times, and to place it to tHe 
account of him who grants the letters it is neceflary for him who grants 
the letter, to give his correfpondent a letter of advice, by poft or other- 
wife, and to defcribe the complection, garb, or any particular mark the 
ies perfon may have who is to be honoured with credit, in order to prevent 

@ fraud, for the bearer may lofe the letter or be robbed of it, and the finder 
prefent it and receive fuch monies. Letters of Credit may be of various 
forms; the following is one {fpecimen: i 


Seat a 


Speers 


SuTrRe , : \ 


I. beg you will pay the bearer of this letter Miri J. W.—to value of. 
« one hundred pounds, at one or more times, as he may have occafion for it, 
» or fhall require the fame of you, for which take his receipt, and this with 
mine of advice by poft will be your fufficient warrant. . i 


London, — Tdi; Sir, , * 
January 11, 1796¢ Your obedient Servant, P a \ 
: To Mr..A, G. CMe, | 
iN, Merchant, Bourdeaux.” - ‘ ie ; 
o. 
ae Note. Some Letters of Credit are called general, as being direfted to 


all’ perfons to whom the bearer fhall come; but fuch letters can only be 
given by perfons of very public credit. ' 


A SEAM AN's RECELP 1.) eae 
, London, May-16, 1796+ 
Received of Captain John Stephenfon, mafter of the Frances, of Lon- 

don, eight pounds five fhillings, which is in full for wages, and all other 


demands, for fervice on board the, faid fhip, or any, other fhip belonging to 
the fame owners: witnefs my hand. AE tet . 


. ALBERT GLEDSTAINES. 
£3.57, 0% Witnefs, Jouw M‘Caustanp.. 


BILL prawn ar St. PETERSBURGH. 


£20 ftirling. St. Peterfburgh, March 4, 1796. 
Six weeks after date, pay to Mr. William Nicholfon, or his order, twenty 
pounds ftirling, value received for the ufe of the Frances, and place the fame 
to the account of your humble'fervant, bv iliei aaa | 


Joun STEPHENSON. 
5 N ag (a HB | 


¢ 
hh yy 


To Mr. Wrtt1am HaMILTon, 
London. Ms 


” 


; A 


CORRECT. METHOD - 


Aad 
KEEPING A JOURNAL AT SEA; 


RENDERED EASY TO ANY CAPACITY. 


f 


“ 


8 


HE great End and Bufinefs of Navigation is to inftruét the Mariner 
ch how to conduct a Ship threugh the wide and pathlefs Ocean to the 
_remoteft Parts of the World, the fafett and fhorteft Way, in Paflages naviga- 
ble: In order to which, he muft be able at all Times to find the Courfe and 
Diftance from one Place to another; and to determine the Place of the Ship 
every Day; what Courfe he muft fteer, and how far, to gain his intended 
Port. ; : 

The Ship’s Place at Sea, flgpinciced all other Places, are determined by 
their Latitudes and Longitudes, 

-The Latitude of any place, is its Diftance from the Equator, counted 
upon an Arch of the Meridian North and South, and can never exceed go 
Degrees, ° 

‘The Eguator is that Line which divides the Earth into two equal Parts, 
the one North, and the other South; being go Degrees from each Pole. 

The Meridiaz of any Place is a Line pailing through that Place, the 
Equator and Poles, and divides the Earth into two equal Parts, the one Eaft 
and the other Weft; or itis that J.ine which the Sun comes upon when it 
is twelve o’Clock. All Places that lie Baft or Weft have the:r different 
Meridians; one of which is called the firft Meridian, but varioufly placed, : 
The Englith place theirs at London, rhe French at Parts, &c. and count the 

— Longituce Batt and Wet until they come to the oppofite Meridian, which 
can never exceed 180 Degrees. . \ ’ 

The Difference of Latitude is the leaft Ditance of the Parallels of Latitude 
of any two Places; fhewing how far the one of them is to the Northward 
or Southward of the other, — 

_. > The Difference of Latitude between any two Places, being both North 
or both South, is found by fubtradting the lef, Latitude from the greater ; 
but if one Latitude be North and the other South, their Difference is found 

_ by adding both Latiru:es together. i 

~~ In Nosth Latitude failing Northerly, or in South Latitude failing South- 
erly, you increale your Latitude; but in North Latitude failing Southerly, 

ee South Latitude failing Northerly, you decreafe your Latitude, becaufe 

you fail nearer to the Kquator trom whence the Latitude is reckoned, 
heretore in North Latitu‘e failing Northerly, or in South Latitude failing 
herly, the Difference of Latitude added to the Latitude left, gives the 

. & . - Latitude 


Se 


of Latitude, and the Remainder is the Latitude in, and of a different Name; 
& 


. or Wefltward of the other. 


‘aing both Len. giind — 


(eet) 


Latitude in. But in North Latitude faling Southerly, and in South Lati- 
titude, failing Northerly, the Difference of Latitude eh es from the 
Latitude left, gives the Latitude in. 

When the Latitude decreafes,. and the Difference of Latitude j is greater 
than the Latitude-failed from, fubtra&t the Latitude left from the Difference 


for in this Cafe it is plain that you have croffed the Equator. 
What has been faid, will be rendered familiar to the Learner by the fol- 
lowing Examples. 


_Exam. I, What’ is the Difference — Ex. TL. A Ship from Latitude 
of Latitude between London in Lati- 29°17! South, fails Southerly un- 
tude 51° 32'N. and Rome in*Lati- til her Difference of Latitude be 


tude 41° s4'N? 374 Miles, what Latitude is fhe 


ma SD Mi" come'to? . 
From London’s Lat. STR QIN SK ee Dy 
Subtract Rome’s Lat. © 41 54.N. Latitude failed from 29.17.05. 


— ae Difh_of Lat. 374 di- 61k 

Remains Diff. of Lat. 9 38 vided by 60, is } ee ae 
which mult. by 60 - ia i 
a Lat. in — 35 3h 5. im 

Gives Dif. in Miles = 578 we ‘ 


Exam. III. Recttred the Dif. | Exam. IV. A thip in Latitude i 
ference of Latitude between Cape 8° 25'N. {ails South 600. Miles, 


Finifterre and the Cape of Good what Latitude is fhe in? i 

Hope? ' By OATH ‘ 

D. M. n Di mie 

Cape Finifterre’s Lat. 42 52.N. 1Q ° 2 

Cape Good Hope’s Lat. 34 29 S. Subtract Lat. left 8 25N. i 

eoremeene ee ——= ry 

DifofLat. -— | 77 21 ‘The Lat. in — GS i 
60 " thd 4 od 

le I he ' i 

Mult. by 60 is 4641 M, hi 


Rage: 


In the laft Example it is plain, that as the Difference ae Latitude is 
more than the Latitude left, the Ship muft have crofled the Equator, and 
confequently have come into South Latitude. 

Note. When one of the Places has no Latitude, or is upon the Equator, 
then the Lat. of the other Place is their Difference of Latitude, and is always 
reduced into Miles, | by multiplying mc 60, becaufe 60 Miles make a pe 
gree of Latitude. 

The Longitude of any Place is its Diftance from the firft Meridian, reck- 
oned upon the Equator, in Degrees Eaft and Weft, until it comes to the ae 
pofite Meridian, and can never exceed 180 Degrees. ie 

Difference of Longitude, is an Arch of the Equator, intercepted between 
the Meridian of two Places, fhewing how far one of them is to the Eaftward 


. The Difference of Longitude between two Places, being both Eaft or both 
“Wet; is tound by jubtracting the lefs Longitude from the greater; but ifone ” 
. be in Baft, and the other in Weft Longitude, the Difference apes 

Fan 


f {3 


Therefore in Eaft Longitude failing Eafterly, or in Weft Longitude failing 
Wefterly, the Difference of Longitude added to the Longitude left, gives 
the Longitude in. 

But in Eaft Longitude failing Wefterly, or in Weft Longitude failing 
Eafterly, the Difference of Longitude fubtraQed from the Longitude left, 
gives the Longitude in. - 

When a Ship fails Eaft or Weft until the paffes the oppofite Meridian, or 
180 Degrees, fhe changes her Longitude, or comes into a Longitude of a» 
different Naine: and then the Longitude made fubtra@ted from 360 Degrees 
gives the Longitude in, and of a different Name with the Longitude left, 
as may be feen by the following Examples, ve 


i 


i ; Bi 
- Exam. J. What is the Differ- Exam. II. A Ship from Cape 
ence of Longitude between Cape Charles in Long. 76° 7! W. fails 


Finifterre and Actigua? Weftward until her Difference of 
D. M. Longitude be 400 Miles, what 
Antigua’s Long. — 6: 45 W. Longitude is fhe in? 

Cape Finifterre’s Lon, 9 14W. D. M. 
» Cape Charles’ Long. 976 64 W. 
Diff. of Long. eens © Diff. of Lon. 4ooM.or 6 40 W. 
60 SEES. TEE 

— Long. in — er 82 

’. Diff. in Miles = 3151 ” aa Ppl 


Exam, III. What is the Dif Exam. IV. A Ship from 15® 
ference of Longitude between 40’ E. Long. fails Weftward tll 
Barcelona and Lifbon? — sim) her Diff. of. Long. be 27° 1¢', 


DUM. what Longitude is fhe in? 
Barcelona’s Long.» (g 2788 E, % D. M. 
Lifbon’s Long. 9 31 W. Long. left Pars 40.8. 
ae ———— Diff. of Long. a 27 15W. 
Diff. of Long: Pre ae ge) . eae 
; > —-——— Long.in 11 35 Wo 


#. 

Exam. V. What is the Differ- Exam. VI. A Ship from Long. 
ence of Longitude between Bo- 160° 20! W. fails Weftward till 
‘tany Bay and the N. point of St. fhe differs her Longitude 41° 20', 


Chriftopher’s ? What Longitude isthein? =| 
; af D. M. . D. M. 

- Botany Bay’s Leng. 1st 20 E. Long. left 160 20 W, 
St. Chriftopher’s Lon. = 62 42W. Dit. of Long. 41 20W. 
; “214 2 201 40 

- | Exceeds 180 i " 360 r ‘ 360 o 
Riis ta aM Tole Besttiad -*3. “ws Tage co 
Diff. of Long. | it’ 58 con in 158 20 E. 
. ope ? “ s : 


oe 
vs 


bad A é die 
plain that the Ship has croffed the oppofite Meridian sige 
ome into a Longiitide of a different Name. aon 
due North or South, the Ship changes her Latitude only, and 
or Weft her Longitude; but failing upon any other Courfe, 
th Latitude and Longitude, _ Ri feeb epeennss 
a Ba _ Ships 


C4) 
Ships at Sea are directed ftom one Piges to another by Meats Ae soe ‘| 
ment called the Mariner’s Compafs. 
©The Mariner’s Compafs is an Artificial Reprefentation af the Horizot 
i every, Place by the Means of a circular Piece of Paper, calied.a Card, te ist 
hike the Horizon: into Deorees and Points, which are called Rhombs, 
This Card heing properly fixed to a Piece of Steel, called the Needle, th 
has teen touched with a Loadftone, all the Points Of: the Card will be direéted - 
omar as, the correfponding Point of the Horizon... 
“Hence iit follows, that in every Place the North Point af the'Card thews 
ie Pofition’ of the Meridian at that Place, and fome one Rhumb or Poing, 
of the Card will coincide with, or be dire@ted along the Track that’ makes 
any giv n Angle with the Manaus ; confequently, by the Help of the Card 
npals, ; a Ship may be kept i in any propofed Track or Gourfe. eas 
b Line, or Point, js a Right Line drawn from the, Center of the 
fy thé Horizon, and is hamed from that Point of the Horizon 
po oe fhMs an witbe 2 bi , 
fie thes ‘The Courfe is the Angle which any Rhumb tihe makes Sith ine Meri i 
. dian, and is. fometimes reckoned in Degrees, ‘and fometimes in Points of ihe 
Compas; fo that if a Ship fails upon the fecond Rhumb or N. N. E. the ie 
Courle is 22 Degrees 30 Minutes: And fo for any other, as in the follow. “s 
Ang. "Table, “which the Learner fhould be fo weil acquainted with, or the | 
Compals, as to he able readily to tell how many Points any Courfes or. 
a Rhumbs are diftant froma, the Meridian, o or from.t the Parallel. 


C 


R, 


-, Yue MARIN ER’s COMPAS 5. 


Fe ) » nie ae eg 
@ Angles which every Point and Quarter Point ¢ 
ie swith the Meridian. 


. |, Points. D. Mt. 1) Points. 


bjos ie} le ite 


The Ufe of the Tables of Difference of Latitude and 


» Departure in working any of the Cafes in 


Bob AC NG 8 eb a 


Mf, : ¥ . 


) LANE SATLING is the Art of Navigating’ a Ship upon Principles 
», & deduced from the Notion of the Earth’s being an extended Plane, which » 
“* may anfwer very well in fhort Voyages near the Equator, and admits of fix 
Cafes, which we fhall work by the Tables of Difference of Latitude and 
Departure. . 


W. Dep, 


SP marked at Bottom, iy #0). cee ie. Su 
When the Courfe $ given in Points or Quarter Points, you muft-mal 
e nfe of the ‘Table of ence of Latitude and Departure, calculated fe 
“Points, &c. but whe 48 given in Degrees, or where it is not given al 
~ "you mut make ale of the “Table of Difference of Latitude and Depa: 


Goma) 


‘Vatitude . and ‘Departure nearly correfponding with your Difference of 
Latitude and Departure given; or with the Difference of Latitude or De- 
parture and Diftance given; and then the Conrfe will be found in its proper 
Column, either at the. Top or Bottom. 


Cie Sob. Ars 
Courfe and Difance given, to find the Difference of Latitude and Depart tittle: 


B XA MOB TB. 


A Ship fails N. N. E. 241 Miles, I demand her Difference of Latitude 
and Departure? 

Rule, Find the Courfe among the Points or Degrees, either at the Top 
or Bottom, and find the Diftance in itsColumn; oppofite to which wili be 
found the Difference of Latitude and Departure i in their Columns, 

Thus having found the Courfe, which is two Points, in the Table for 
Points, I find my Diftance 241 in the Column for Diftances, and right 


againft that I find 222 ,7-Tenths for my Difference of Latitude, and g2,2- 
Tenths for my Departure. 


Note. Inall Cafes,-if the given Side or Sides be in Miles, or Miles and - 


Tenth of a Mile, then the Sides found by the Tables will alfo be in Miles 3 
but if in Leagues, then the Side or Sides found will alfo be in Leagues. 


CASS hae If, 


Courfe and Difference of Latitude given, to find the Diftance run and eae 
from the Meridian. 


ee Be 


If a fhip fails S. 48 Degrees Weft, till her Difference of Latitude be 79 
Leagues, I Samute her Diftance anal Departure ? ; 
_. Rule. Find the given Courfe at the ' Top or Bottom of the Tables, either” 
among the Points or Degrees; and inethat Page, and right agaimit the Dif. 
ference of Latit rude, taken in its Column, fae the Di sae and Departure 
jn their Columns. 


ms Thus, the Courfe is 48 Degrees, which I find at the Boise of the Table 


of Difference of Latitude and Departure for Degrees; and in the Column » ; 


marked with Latitude at the Bottom, I look for my Difference of Latitade 
4g, the neareft to which is 78.9-Tenths, oppofite to which ftand 118 in thee | 


Diftance Calumn, and 87,7-Tenths in the Departure Column, which is the = 
_ Diftance and : che required. a 


ia AS Silk. Tr.’ rhe 
| Cour and Dap eee, to find the Dif rare and Difference af Latitude, 


g ght a bs 3 sah 
. ae Meth, x AMPL E i ; een 
Vidi MT Fie Ship als Na EB. by E. 3B. from a’Port in 3 Dearie ry Minutes 
South Latitude, uotil the departs from her firt Meridian’412 Miles, what 
- is her Diftance failed, and Latitude in? byt ta, 
Rule. Find your ‘Courfe, which is 5 3 Points as before: then look in 
fome of the Jeparture Columns, belonging to that Courfe for your Depar- 
- ture, or the neareft thereto ; the Diftance and Difference of Latitude ane. 
ing to that Departure will ‘be found in their refpective Columns. - 
; ut in any Cafe, where the given Side is too large to be found4dn “the 
ur bles, divide it by 2, 3, 4, or any other convenient Number, thar will 
make it {mall aimee to be found in the Pable _#nd then the required 


Sides, 


C29) 


Sides, when found, muft be multiplied by the fame Number; but the Courfe 
muft never be multiplied or divided. i . 
Thus N. E. by E. 2 E. being 5 3 Points, which I find at the Bottom of the 
Page ; and then look into the Departure Column for Half my Departure 
206, (the Whole being too large to be found in the Tables) and find 228 
for the Diftance, and 97, 5-Tenths for the Difference of Latitude, which 
being doubled, gives the Diftance 456, and the Difference of Latitude 195- 
Now, fince the Ship has failed from a South Latitude Northerly, 
D. M. 
From the Latitude failed from 3 ere SS 
Subtract the Difference of Lat. rg5 Miles, or 3° 15 .N. 


°o co) 


mee 


The Difference being nothing, fhews that the Ship is upon the Baustor! 


CEPA i autor nan Vie 


Diftance and Difference of Latitude given, to find the Courfe and Departure. | 


Be XU ANP OTe 
' Suppofe a Ship fails between the North and Weft until her Diftance be 276 


Miles, and her Difference of Latitude be 211,4, what is her Courfe and. / 


Departure? : 

Rule. Seek in the Tables, till againft the Diftance taken in its Column 
be found the given Difference of Latitude in one of the following Columns, 
and adjoining to it flands the Departure, which, if lefs than the Difference 
of Latitude, the Courfe is found at the Top of the Column ; bui if greater, 
the Courfe is found at the Bottom. ie 


Now taking the Diftance, I feek till againft Diftance 246 ftands 211,4,° 


which I find ftanding together under 4o Degrees; oppofite to which ftanas 
377,4, and as my Difference of Latitude is more than my Departure, I find 
my Courfe at the Top, which 1s 40 Degrees. Now to reduce this Courfe 
into Points, I look into the Table following the Compafs for the neareft to 
it, which is 39° 22’; oppofite to that ftands 3 4 Points; and as my Courfe 


is between the North and Weft, I fet down N. W. by N. 2 W. which is 


my Courfe nearly. 


\ 


OCA Se aero | 
Diflance and Departure given, to find the Courfe and Difference of Latitude. 


. ERS Avy SP A ae eee ce 


From Latitude 50% 13/N. a Ship, in failing between the South and Eaft 
98 Miles, makes her Departure 82 Miles; what Courfe did fhe fteer, and 
what Latitude 1s fhe in ? ; 

Rule. Seek in the Tables, till againft the Diftance taken in its Column 
be found the given Departure in one of the following Columns ; and adjoin- 
“Ang to it ftands the Difference of Latitude; which, if greater than the De-. 

parture, the Courfe is found at the Top of the Column ; but if lefs, the 
Courfe is found at the Bottom. - beh iy 

Now fecking till againit the Diftance 98 ftands 82, the neareft will be 
82,2, figned Departure atthe Bottom ; and here the Difference of Latitude 
is 53,4, and the Courfe is 57 Degrees: But withing to find them ftill nearer, 
Turn to the Table of Points, and there againit Diftance 98 ftands 81. ¢, 
Zz : and 


Se > ig a 


_ into the Log-Book 
_ Board; ana the feveral Courfes being correfted for the Lee-way. and Va- 
- fiation,: and the Diftance run upon each Courfe being fet downin the Tra- 
— verfe Table, fhews what Difference of Latitude and Departure the Ship has 


a 
BP 


és’) ; 


and 54,4; and as 81,5 is found in the Column figned Departure at Bottom, . 


I there find my Courfe to be ¢ Points; therefore, fince the Ship has failed 
between the South and E. I take S. 57° E, or S. E. by E. for my Courfe, 

Now, fromthe Latitude failed:from 50° 13’, take the Difference of 
Latitude 54, becaufe failing Southerly, and there remains 49° 19’, the 
Latitude in. Nore. When the Tenth are under 5, they are generally 
omitted ; but if above 5, one is allowed for them. j 


GA's, 8. LMa 
Difference of Latitude and Dep ariure here given, to find the direct Courfe and 


Diftance. 


EXAMPLE. % 
A Ship in Latitude 40% 10’ North, is bound to’a Port in Latitude 41% 


 2'N. the Departure between the two Places is 33 Miles Eaft; I demand 


upon what Courfe fhe muft fail, and how far, to gain her intended Port? 


D. M. 
From the Latitude the Ship is bound to Ary 2 IN. 
Subtract the Latitude the Ship fails from 40 to N, 


o 52 Miles. 


Seek in the Tables till the given Difference of Latitude and Departare are 
found together in their refpective Columns; then right againft them wall 
be found the Diftance in its Column; and the Courfe ftands among the 
Degrees or Points at the Top or Bottom of the Column where the Difference 
of Latitude and Departure were found. 


Now taking the Difference of Latitude 52, and Departure 33, I find that » 


the Numbers ftanding together neareft to thefe are 52,6 and 32,93 and the — 
Diftance anfwering to thefe is 62, and as my Difference of Latitude is 
greateft, I find 32 Degrees at the Top for my Courfe; and fince. the Ship 
fails between the North and Eaft, the Courfe is N. 32% E. or N. E. by N. 


_ neareft, Diftance 62: Miles. 


Having leatned thefe neceffary Cafes concerning a fingle Courfe, the 
next is a compound Courfe, commonly called a Traverfe. 

' A Traverfe is when a Ship, meeting with contrary Winds, fails upon 
feveral Courfes. 

To refolve a Traverfe, is to reduce or bring the feveral Courfes into ones 
the Courfes are known by the Compafs; and the, Diftances by the Log; 
which incommon Voyages, is heaved once in two Hours; but in Ships of 
War, or failing to the Haft-Indies, every Hour. 

In the Steerage, or fome convenient Place in the Ship, ‘there generally 
hangs a Table, called the Log-Board, divided into Seven Columns. In the 
Firft are written the Hours of the Day. In the Second, the Knots the Ship 
runs during Half a Minute ; each of thefe Knots bears the fame Proportion 
to a Sea Mile that Half a Minute does to an Hour; confequendy, fo many” 
Knots the Ship runs in Half a Minate fo many Miles fhe runs in an Hour. 


- In the Third, the Fathoms; Ten of which ought to make a Knot. In the 
Fourth, the Courfes tteered by. the Compafs. Inthe Fifth, the Winds. In 


the Sixth the Lee-way. And in the Seventh, the Tranfaétions of the Day, 
_as in the aetleciag Fabs Every Day at Noon the Log- Board is tranfcribed- 
ook, which is divided into Columns, exaétly like the Log- 


made during the laft 24 Hours ; and from thence is found the Latitude and 
Longitude the Ship isin. The Operation is called Doing a Day’s Work. 
i Rie ae aC Be i a The 
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Having placed the Courfes and Diftance run upon each, T begin with 
the firt Courfe, S. W. by S. which is 3 Points, and the Diftance ron upon 
it being fammed up, is 21,5, or an Half; which being doubled (becaufethe 
Log was hove every two Hours) is 43. In like Manner proceed with the 

other Courfes, and then find the Difference of Latitude and Departure for 

each Courfe and Diftance. 

“When the Courfe is to the Southward, the Difference of Latitude, when 
found, muft be fet in the Column marked S: or South; but if to the 
Northward, in that marked N. or North; likewife when the Courfe is to 
the Eaftward, the Departure muft be fet in the Colamn marked E. or Eaft ; 
but if to the Weitward, in that marked W. or Welt, Thus the firft Courfe. 
being S. W. by S. the Difference of Latitude belonging to it is fet under S. 
and Depurture under W. as in the following Table : . 


The TRAVERSE TABLE. . 


Courfes, | Dift. N. §. E. Ly aah 


“AS WY, by Seb. ida dpc nm eee 
N. by E. Pan eee | 31.8 Pile 
iS. W.byS.} 27 | 22ad. ly 15.0 


3168) |, $8.2 bw 38.9 | 
31.8 1.318 1 31.8. 


Dif, of Lat.S.. 26.4 (Dep. W. 7-1 


| 


¥ 


Here the Weftings being greater than the Eaftings, the Difference fhews 
how far the Ship has got to the Weftward ; and the Southings being greater ~ 
than the Northings, thew how far the Ship has got to the Southward of the 
Place fh fet out from. | WK | ete, Me , 


_ EXAMPLE, 


ye, 


BoM A VM UE. obs 


A Ship from the Lizard in Latitude 49° 57'N. is bound toa Port in La- 
_titude 51° 49’N. whofe Departure from the Lizard is 162 Miles Weft, 
fleers the following Courfes as per Log, viz. S. S. W. 54 Miles; W. by S. 
39 Miles; N. W. by N. 40 Miles; N. E. by E. 69 Miles; N. N. W. 60 

iles. 

Required the dire€&t Courfe and Diftance made good upon thefe feveral 
Courfes; the Latitude the Ship isin, and what Courfe fhe muft fteer, and 
how far, to gain her intended Point? 

J begin with the firft Courfe, S. S. W. or Points, under which, in the Ta- 
bles, and oppofite to the Diftance 54 Miles, ftands 49,9 for my Difference of 
Latitude, and 20,7 for my Departure ; and as the Courfe is between South 
and Weft, I fet rhe Difference of Latitude in the Column marked S. and the 
Departure in the Column marked W. In like manner I proceed with each 
Courfe and Diftance; which being found as above, will ftand as in the fol. 
lowing Traverfe Table : 


Courfe. 


S'S. WW 54 4959 20,7 
W. by 5. 201" 7:6 9332 
k RNS Wi by N. 40) 13353 2, 2 
N. E.by BE. | 69 | 3833 5754 | 
N.N. W. 60° 1: 55,4. | 23,0 | « 


127;0 | 5735 | 5714 |FO4s1 
5795 57-4 


es 


|Diff. of Lat. Northerly 69,5 | Dep. Wefterly 46,7 


« ; 
Having placed them as above, I add up all the Northings, Southings, Eaft- 
ings, and Weftings, feparately, and fet down their refpeCtive Sums at the 
Bottom of each Column; and as the Wellings are greater than the Eaftings, 
I fubtraé the one from the other, and the Difference, 46,7, fhews that the 
Ship has departed fo much Weft of her firft place. 
Again, the Northings being greater than the Southings, I fubtraét the 
Lefs trom the Greater, and the Remainder, 69,5, fhews how far the Ship is 
Northward of her firft place. 


Now having the Difference of Latitude 69,5, and the Departure 46.45 
made good upon the feveral Courtfes, I feek in the Tables until they are found ~ 


ftanding together in their refpeGive Columns, the neareft to which is 69,6, 
and 47, ftanding together under 34 Degrees; and againft them ftands 84 
for the Diftance. Hence the Courfe.made good upon the feveral Courles, 
is N. 34 Degrees W. or N. W. by N. nearly, and Diftance 84 Miles, 


wdine h- Co find the dive& Courfe aud Diftance to the intended Port, 


_ To the Latitude left 49° 57! N, add the Difference of Latitude made — 


. 69, or 1 Degree 9 Minutes, gives 51° 6/ N. the Latitude in. : 
oy RAG Bs cha D, M. : ie 
From the Lat. of the 7. ; Departure between the w 
intended Port - 49 Ne "Ports. 5 162.0 W. 
— Subtrra@ Latin = 5 SGN. Sub. Dep. made 46,7 We 
_ . Diff. of Lat. between Dep. betwen Ship and) . Ww 
Bis Ship aud Port. i A 43 + ae Port Rage ila } i S37 : : 


f\ 


— 
— 
- #22 — 
“ » 


( 


With Difference of Latitude 43, and Departure 11¢,3, I feck in the 
Tables till they are found flanding together in their refpective Columns; the 
neareft. to which | find ftanding over 69 and 70 Degrees, which, being added 
together, is 139°; Half that Sum is 69° 30; the Courfe, and Half the 
Dittances belonging to thefe Courfes, is 123 Miles, 

Hence. the direét Courfe from the Ship to her intended Port is N. 69° 
go! W. or nearly W. N. W. 7 W: Diftance 123 Miles. 


mo 


Another Example to exercife Traverfe Sailing. 


A Ship in the Latitude 17° 10’ N. is bound toa Port in the Latitude of 
13° 10' N. the Departure being 180° Miles Weftward, fails thefe Courfes : 

S. W. by W.27 Miles; W. S. W. 4 W. 30 M. W. by S. 25 M. W. by 
N.18 M..°S.S) E..32 M.. S.S, E. 3 E.27 M.S. by E.25.M. S..31 
M. S. 5S. E. 39 Miles. 

Required her prefent Latitude, and the direét Courfe and Diftance to the 
defired Port?. . . 

Anfwwer. The prefent Latitude is 14° 21’ N. Courfe S. 62° W. or S. W, 
by W. 4 W, and Diftance 150 Miles. 


The Uje of the Tables of Difference of Latitude and Departure 
in working the moft ufeful Cafesin Mercator’s and Mip- 
DLE LATITUDE SAILING, 

, " 
N PLANE SAILING the Earth was confidered asa Plane, reprefent- 
ing a Bowling Green, having the Meridians parallel to each other, and, 
coniequently, the Degrees of Longitude equal in all Places; but this cannot 
be true, as the Earth 1s a Sphere or Globe: For, 

As the Meridians are great Circles on the Globes, crofling the Equator, 
and meeting at the Poles, it is plain that any two of thefe Circles mutt be 
farther afunder the farther they are from the Poles; and the greateft Diftance 
between them will be apon the Equator, which is equally diftant from each 
Pole, and there the Diftance is 60 Miles; but in the Latitude of 60° North 
or south, the Diftance is no more that 30 Miles. ‘ 

The true Place of a Ship at Sea depends upon its Latitude and Diftance 
from {ome noted Meridian; and fince the Meridian Diftance, that is, the 
Diftance between two Meridians, varies in every Latitude, it is therefore ne- 
ceflary that this Diftance fhould be reckoned in fome fixed Latitude, and 
where the Degrees are of the fame Magnitude, which can be no where but 
upon the Equator. he Ted 

* Now, in order to turn this Meridional Diftance, or Departure, into Longi- 
tude, and be able to afcertain ‘the Ship’s Place at Sea, we muft have Re- 
courfe to Middle Latitude, or Mercator’s Sailing, where the Earth is con- 


*fidered asa Globe. The principal Cafes are as follow: 


Note. In working all Cafes in Mercaior’s Sailing, we mult make Ufe of the 
Table of Meridiona! Parts, which are Numbers, fhewing how far each De- 
gree and Minute of Lat. is enlarged, fo as to keep a due Proportion with 
the Decreafing of the Degrees of Long. in every Lat. Therefore, to find 
the Meridional, or an enlarged Difference of Latitude, between any two 
Places; firft, in'the Table of Latitude.and Longitude, find the Latitudes of 
the given Places; with which feek for the Degrees on the upper Part of the 
Table marked D, for Degrees; and in the right or left Hand Columns, for 


~ the Minures, marked at the Top with M. oppofite to which, and under the 
\Negrees, are the Meridional Parts ; and then add, or fubtract, as the Cafe» 


“ 


LEQUITCS. a ae 


Pays 
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Thus, fuppofe the Meridional Parts belonging to the Latitude of Cape 


Clear in iat were required } ? 
which is 


Firft, find the Latitude of Pape Clear, 
* 18! N. then, in the Table of Meridional Parts, feek 51° at the 


Top, ne 12’ in the Side ‘Columns; oppofite to that, and under 51°, @ands 


3588, the Meridional Parts required. 


The fame may be. obferved of any 


Number of Degrees and Minutes required, 
To exhibit, at one View, thefe different Kinds of Sailing, I fhall thew 
how to work the following Cafes, by Mercator’s and Middle Latitude Sail- 


ing, in oppefite Columns in the fame Page; leaving the 


Mariner to chufe 


which of them he thinks proper to’find his Difference of Longitude by.’ 


CAS, Bie hs 
The Latitudes pe Longitudes of two Places given, to find the direct Courfe and 


Diftance between them. 


EXAMPLE. 


What is the Courfe and Diftance between Cape Clear, in Ireland, and 


St. Mary’s, one of the Azores? 

Dy M. 
Cape Clear’s Lat.sr 15N. Mer, Parts 3593 
St.Mary’s Lat. 37 ON. Mer. Parts 2393 


t 1200 


Diff. of Lat. 14 15 Mer.Dif. 


60 of Lat. 


Diff. of Lat. | 
in Miles’ 


Ps 


The Difference of Longitude to be 
worked as Departure. 


By Mercator’s Sailing. 


By viewing the Figure it will 
evidently appear, that by enlarging 
Difference-of Latitude, the Dit- 
nee of Longitude will bear the 
fame Proportion to the Meridional 
giderence of Latitude, that the pro- 


Atarwe 


 4inues thea ne . ‘ 


D.M. D. M. 
Longitude g soW. Latitude 51 15N- 
Longitude 25 6W. Latitude 37 ON. 
Dif.ofLo. 151 16 Sun’s Lat. 88 15 

eet 44 °7 
Dif, inMi.916 90 0 


—_——— 


Com.Mid,s Lat. 45 53. 


Dep. S 


The Complement of Mid. Latit. 
to be worked as a Courfe, and the 
Diff. of Long. as Ditftance. 


By Middle Latitude Sailing. 


Difference of Longitude is reduced 
into Departure, by adding both 
Latitudes together as “above, and 


taking Half their Sum fora Mean 


or Middle Latitade; this Middle 
Latitude fubtracted from go Degrees, 

gives the Complement of Middle 
Latitude; with this Complement. 
taken asa Courfe, and the Difference 
FON Meek Oi 


( 


Therefore, feek the Meridional 
Difference of Latitude and Differ- 
ence of Longitude together, as if 
they were really proper Difference 
of Latitude and Departure, and the 
Courfe will be found among the 
Points.or Degrees, as in Cafe VI. in 
Plane Sailing. \ 

Then with the Courfe and proper 
Difference of Latitude, find the Dif- 
tance; 

Thus, taking the one Tenth of 
1z00, the Meridional Difference of 
Latitude, and 916, the Difference of 
Longitude, viz. 120 and 91,6, the 
Neareft Numbers to thefe {tanding 
together in the Tables, are 120,6 
and 90,9 under 37 Degrees, which 
is my Courfe. ‘ 

Then with the Courfe 37°, and 

_ one Fourth of 855 the proper Dif. of 
Lat. 213,7 I find the neareft Num- 
ber to this is z14, ftanding in Lat. 
Column, the Dittance to which is 
268, and being multiplied by 4, be- 
caufe the Difference of Latitude was 
divided by 4, gives the Diftance 
1072. 

Hence the direét Courfe is S, ching 
W. or nearly S, W. by S, F Wadoats 

tance 1072 Miles. 

By Logarithms the Courfe is an 
22', and Dift. 1076 Miles, 


The Courfe and Difference of Latitude 


S. W. by S. 4 W. and then by Obfery 
quired her Diftance and Difference of 


By Mercator’s Sailing, 
D. M. ‘ 


Ligtri’s Lat. 49 57N. Mer. Parts 


3470 
Lat.in 45. 41N. Mer. Parts 4074 
Al: ee eitee) of Lat, 426 Mer, Dif, of Lit.467 


69 


ees 


Diff. in Miles 266 


| _ Rule, With the Courfe among the 
+. Degrees, and the Difference of Lati- 

: tude, found in the Column of Lat, 
find the Diftance in its Column. 


i A ala ‘he 


Middle Late 


Com. Mid. Lat. 


4) 


of Longitude as Diftance, find the 
Departure as in Cafe I. in Plane 
Sailing. 

Having the Departure and the 
proper Difference of Latitude, the 


Courle is found as in Cafe VI. in 
Plane Sailing. 


Thus, taking the Complement of 


Middle Latitude 45° 53’, or 46 De- 
grees, as a Courfe, and one Fourth 
of my Difference of Longitude 916 


==229, as Diftanece, the Departure’ 


anfwering to thefe is 164,97, which 
multiplied by 4, gives 658,8, the 
Departure; then with one Fourth 
of the proper Dif. of Latitude 8555 


and Departure 658,8, viz. Bi Sa 


and 164,7,1 feek in the 'Tables, and 
find the neareft Numbers to thefe 
ftanding together are 213,5, and 
166,9, under 38 Degrees, again 
which, in the Diftance Column, 
ftands 271, this being multiplied by 
4. gives 1084, 

Hence the direét Courfe is S. 38° 
W. or nearly S. W, by S.2 W. 
Diftance 1084 Miles. 

By Logarithms, the Coarfe is “We 
34", and Diftance 1077,5 Miles. * 


Ce Ao Se Ep 


given, to find the Diftance and Difference o 
of Longitude, ; 


EXAMPL® ][ vr 
AW bi /AUShinttails from, the Lizard, and m 


akes her Courfe S$. 39%W, or nearly 
ation’is in Latitude 45° 31’ N, Re- 
Longitude ? 


ae 


By Middle Latitude Sailing, 


we M, 
Lizard’s Lat, (49 57 Ne 
Lat. in 
Sum Latitudes 


eee ia 4a 16 
Rule. With the Courfe and proper 


Diff, of Lat. find the Dif, and De. 
parture in their Columns ; then look 
ae ( y 


‘ for 


ee ene 


vice. 2 eae pee 


Ve 


With the Courfe among the De- 
grees, and the Merid. Diff. of Lati- 
tude in the Lat. Column, the Dif-. 
ference of Longitude will be found 
in the Departare Column, 

Thus, under the Courfe 31 Degrees, 
and againft Half the Diff. of Lat. 133, 
ftands 171 in the Diftance Column, 
that doubled gives 342, the Diftance. 
Under the fame Degrees, I look in 
the Lat. Column for Half my Me- 
ridional Difference of Latitude 198, 
' againft that in the Column of Depar- 
ture ftands 160,¢, doubled is 321, the 
Difference of Longitude. 


for the Com. of Mid. Lat. among the 
Degrees, as if it was a Courfe, and 
your Departure in its Column, oppo- 
fite to which, in the Dif. Column, 
will be the Difference of Longitude. 

Thus, under the Courfe 32°, and 
againft Half my Diff, of Lat. 133, in 
ats Column, ftand Dift. 171, and 
Dep. 107.7; thefe being doubled, 
give 342 for the Dift. and 219.2 the 
Departure ; then in the Dep. Coluinn, 
under 42°, the Com. of Mid. Lat. I 
look for Half my Departure, the 
neareft is 107.6; oppofite to this in 
the Dift. Column, ftands 161, which, 
being doubled, gives 322, the Diff, 


Lizard’s Long. 5 I 4w: of Longitude, nearly the fame as 
Diff. of Long. 321,0r 5 21W. before. 
D. M. 
Long. in 10 35W. Longitude lefe 5 14W. 
orem Diff. of Long. 322, 0r 5 22W. 
Long, in 190 36W. 
, CASE Il. 
The Cuurfe and Diftance given, to find the Difference of Latitude and Difference 
? of Longitude. 
\ ‘EXAMPLE, 


A Ship in Latitude 42° 30! N. and Longitude 18° gr W. fails S. W. by 
§. 591 Miles, What Latitude and Longitude is the in? ii 


By Mercator’s Sailing. 
Rule. With the Courfe found in 
the Table for Points, and Dift. find 
the Difference of Latitude, and La- 


titude in, and Meridional Difference . 


of Latitude; with the Courfe, and 
Meridional Difference of Latitude, 
» taken in the Column of Latitude, the 
correfponding Departure will be the 
Difference of Longitude. 
_ Thus under the Courfe 3 Points, 
and againft one-Tenth ar fee, 
‘tance 59, in the Latitude Column, 
_ Rands 49,1, this multiplied by ro, is 
491, the Difference of Latitude. 
‘Then, By: | 


Lat. left 42 30N. Mer. Parts 2822 
Diff.49i, or 8 115. 
VN mn 
Lat, in - 34 19 N. Mer. Parts 2194 
n> aad Y , ‘ eS 
Mer. Diffvof Lat. 628 
"Spa Yemen. A! 3 


Now with one Fourth of this Me- 
_-Pidional Difference of Latitude 157, 


rpg ag: Lined 


By Middle Latitude Sailing. . 
Rule. With the Courfe tound — 
among the Points, and Diftance, find 
the Diff. of Lat. and Dep. then find 
the Lat. in, and Com. of Mid. Lat. 
inthe Table for Degrees, and the 
Dep. in its Column, and the corref- 
ponding Diftance will be the Dif- _ 
terence of Longitude. 


Thus, under the Courfe 3 Points, 


and againft one-Tenth of the Dif- 
tance 9,1, ftands Diff. of Lar. 49,1, 
and Dep. 32,8, thefe being muiti- 
plied by 10, gives the Difference of 


Latitude 491, and Departure 328. 
Then, 6%. i 
Lat. left Az 30 Ne 
Diff. of Lat 491, or 8 13S 
Qeate tthe? 34 19 Ne 
= . SSeaenee 
Sum of Latitudes 2) 76 49 
Mid. Lat. i Diy p * 38 a 
oa be pM teh 


mn 


s 5} 36 


ing Wiese 
Com. Mid. Late oh 


found in the Column of Latitude for 
3 Points, the Departure correfpond- _ 
ing to it, is 10s, which being mul- 
‘tiplied by 4, is 420, the Difference 


A Ships in Latitddé 49° ¢7'N. and 


failed, and the Longit ade fhe is in? 


» By Mercator’s Sailing. 
Lat. left 49 57 N. Mer. Parts «3470 
Lat. by Obf, 39°20 N. Mer. Parts 2574 


Diff, of Lat. 10.37 Mer. Diff. Lar. 899 
, ‘Ga Bee a 


me we et 


Dif. in Miles 637. 


ip 
at ta 


Rule. The Diff.of Lat. and Dep. 
heing found flanding together, give 
the Courfe’ among the Degrees, ‘and 
the Dift. inits Column: Inthe Lar. 
Column belonging to the Degrees 

. of the Courfe, find the Merid. DIG. 
of Lat. oppofite to ‘hat,in the De- 
parture Column, will be the Difter- 
ence of Longitude, 

\ Now’ a fixth: Part of Diff of Lat. 
! 637; and of the Dep. 789, are 10631 
and.131,5°3 i neareft to thefe are 
found over 51°, and the Diftance 
, 169, being multiplied _ by &, is 1014 

' Miles. 
In the Lat. Column, over the fame 
_ Degrees, look for a 6th of the Mer. 
Diff. of Lat. 899, ViZ0549, 8 J againit: 
| ‘that, in the Dep. Col ee ands 185, 
which multiplied’ by 6 7110 Miles, 
the Du, of Longitud f 


‘Dit. correfponding to elec 186, 


Now rab Half the Dep. 164, i 
feek the neareft Dep. to this over Sie 
“and 52°, becaufe the Com.,of Mid. 
Lat. is be on gi¥.and..¢2°s, the 


ot Longitude. Neareft, to which are 164 and 163.95 
: : D.M. the Diftances correfponding to theta. 
Long. left 18 31 Wie are 211 and 208, which being added. 
Diff of Long. 420, or ° 7 oO W. together, gives 419, the Diff. Eon.‘ 
ne if Long. left 18 31 W. 
ong. in 31 Diff. of Long. 419, 0 6 WwW. 
Note. . There being no “Penthe j in A a rn 
the Diftances, the nearelt Number is Long, in 25.30. W. 
here taken. . : - 
Anh IV. 


Di ger ence ef Latitude and Departure given, to find the hr shen ar and 
Difference of Longitude, 


EXAMPLE, 


Long. 5° 14! W. fails S. Wefterly till, 


her Departure from the Meridian be 7 789 Miles, and is then found by Ob- 
fervation’'to be in Lat. 39° 20! N: Keguired the Courfe fteered, ge 


By Middle Latitude Sailing, 


‘Lat. left — 49 57 Ne 
Lat. by Obfe 39 20 
PS. Be ane 
Sum 2) 89 17 
Mic, Lat. : 44 38 i 
» gO Ce", 
Com. Mid, Lat. ce te i 


Role. The Differ: of Latitude and . 
Depar. being found together, will. 
give the Courfe among the Degrees, 
and the Dift. and Departiegs in their 
Columns. |)» 

With the GomatofeMiddle- Lat 
among the Degrees, and the Dep. ia 
its Célurmn; find the Dif efi ee 

among the Diftances. ». _ 

Now a Sixth of the Dif. bE Lat 
637,.and of the Dep. 789, are 106,15 
and 131,55 the neareft to thefe.are 
found over 51°, and the ‘Dif, j is 169, on 
which muitiplied by 6, gives Ps 
Miles for the Diftance. ‘Then; with 
the Com. of Mid. Tat. 45, taken as 

a Cou, and a Sixth ‘of the Dep. the 


: 
which. being multiplied by ¢ 6, is 1116 on i 
nets de rs Diff, ee Pobge ie eo 


fo oxy) 


s D. M. D. Me 

Then to Long. left 5 14W, Now Long; left 5 14 W. 
Add Diff. of Longe 1110, or 18 30W. Diff. of Long. 1116, or 18 36 W. 
Long, in © ~ 23 44 Long in _ 23 50.W. 


., Hence the dire€t Courfe is 51° W. or nearly S. W. 4 W. Dift. ror. 
Mil es, 
Ihave omitted the odd Minutes in the Complement of Middle Tenge 
as the Longitude is found to a fufficient Degree of Exattnefs without them; 
but thofe ‘who defire to fee a greater Degree of Accuracy, may fatisfy 
themfelves by examining the laft Edition of the Practical Navigator. 

Thefe are all the Cafes that can well happen in a Day’s Work at Sea; 
unlefs it fo happens that a Ship’s Courfe be due Eaft or Weft, in which Cafe 
the Departure is reduced into Longitude by the following 

Rule. With the Complement of the Latitude failed in, taken as a Courfe 
among the Degrees, and the Departure taken in its Column, the correfpond- 

ing ¢ Diftance will be the Difference of Longitude, 


EXAMPLE. 


Suppofe a Ship in Latitude 49° 30' North or South, fails dire@ly E. or 
W. 136,4 Miles, what is her Diiference of Longitude ? 

Now 49° 30’, fubtracted fromgo®, gives 40° 30, the Complement of the 
Latitude ; aud! aac lies becyeeni 41 and 40 Degrees, I look a my Depart- 
ure under 40, and fiad the correfponding Diftance 212, and under 41, the 
Diftance is 208 Miles, which added together is ups ; Half of this Sumis 
a1o, the Difference of Longitude required. 


How to work a Traverfe has been already fhewn in Plane Sailing ; but it 


“is neceflary here to fhew how proper Allowances for Longitude are to be in- 
troduced into fuch Accounts, which is eafily done by the following Method. 

Find the Difference of Latitude and Departure for each Courfe and Dift- 
ance, and fet them down in the Traverfe Table, as in Plane Sailing. 

Find the whole Difference of Latitude and Departure, and with thefe 
find the Courfe and Diltance made good, and the Latitude in, and Meridional 
Difference of Latitude, if you work by Mercator’s Sailing; then with the 
Courfe and Meridional Difference of Latitude, find the Difference of Longi- 
tude. 


But if you work by, Middle Latitude Gailtne! take the Complement of | 


Middle Latitude,.and with that and the Departure find the Difference of 
enone 


4 


‘ 


EXAMPLE. 


’ 


EXAMPLE. 


Yefterday at Noon we were in Latitude 38° 14’N. Longitude 25° 56'W. 
and have fince run as per Log the following Courfes and Diftances, viz. 
N. E. by N. EE. 56 Miles; N. N. W. 383 N. W. by W. 46; S.S. E. 
S. by W. 20; and N. E. by N. 60 Miles. Required the Ship’s Place, and 
her direét Courfe and Diftance made good? 


re 


Courfes. 


New) heb W. 
N. E. by N. £E, 56 | 45,0 Le Ng ue 
N.N. Ww. 28 boat 1435 
N. W. by W. | 46 | 25,6 38, 
5. S. E. 20,1 27 NTL S 
S. by W. 20 19,6 3,9 
N. E.by NW. | Go | 49,9 4,2 
55:6 147,3| 78.2 | 56,6 
4753 56,6 
piff. of Lat. 108,3 | Dep. 21,6 


a ee 


With the Difference of Latitude and Departure, the Courfe is found to 


be N. by E. and Diftance 111 Miles. 


By Mercator’s Sailing. 
D. M 


38 14N. Mer. Parts 2486 
1 48N, 


Lat. left, 
Diff. of Lat. 


‘‘Latecome to 40 2N. Mer.Parts2625 


Mer. Diff. Lat. 139 


Under the Courfe 1 Point, look in 
the Latitude Column for the Meri- 
dional Difference of Latitude, the 
neareft is 139,3, oppofite to that is 
Departure 27,7, which is the Differ- 
ence of Longitude. 


Long. left 25° SOW. 
Diff. of Long. 27,7, OF 28 E. 
“Long. in 25 28 


By Middle Latitude Sailing. 
D 


- Me 
Lat. left 38 T4N, 
Lat.in 40.2 
Sum Lats. 2) 73 x6 
eter et 
995.0 
Com. Mid, Lat. 


Oo §2 

Over 51 Degrees, I iol the 
Departure Column for my Depar- 
ture, the neareft is 21,8, oppofite 
that in the Dift. Column ftands 28, 
which is my Difference of Longitude. 

Hence it appears, that the Ship is 
in Latitude 40° 2’ N. and Longitude 
25° 28°W. and has run S. by E. x14 
Miles. 


In like Manner may any ‘T'raverfe be worked, either by Middle Latitude 


or Mercator’s Sailing. 


ah 

A TABLE for the ready finding the Day of the Month the New Moon will 
fall on till the Year 1g00, and confequently the Moon’s Age, for any Day, by 
knowing the Golden Number, according to the Method commonly ufed for find- 
ing the Moon’s Age.—Add 1 to the given Year, and divide the Sum by 19, the 
Remainder will be the Golden Number, which, being marked with Pencil at 
the Top of the Table, will thew the Golden Number during that Year. 


- “ 
79 Dimes Anf, 
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High Wace) 
later each 
Day after the 
Newand Ful 
Moons. 


Jaysja. M, 


Ful. Au, |Sep. No. |Dec. 


44 
22 
56 
28 
2 
40 
24 
12 


\ 


29 | 28 | 29 
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From the Change 
te the Full, the 
Moon comes to the 
Meridian in the 
Atgernoon ; and 
from the Full to che 
Change, the comes 
to the Meridian 
after Midnight. 
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The Ufe of the foregoing ‘Tables, 


‘T's find the Moon’s Age, on any given Day, look in the firt Column 
(umarked Gn. No.) for the Golden Namber, and under the Month, on the 
fame Line, ftands the Day of the New Moon; then count the Days which 
have completely paffed fince the laft Change, and they will be her Age on 
the given Day. 


To find the Time of High Water. 


Look for the Moon’s Age in the Table of Times, and the Hours and 
Minutes oppofite to which being added to the Time of High Water, on the 
Change and Full Days, at any Place, will, if it does not exceed 12 Hours, 


give the Time of, High Water there in the Afternoon of the given Day; 


but if it dovs exceed that Number, take 12 from it, and the Remainder will 
thew the ‘Time of High Water in the Morning. 


EXAMPLE I. 
Ht what Time will it be High Water at London, April 29, 1796 ? 


Oppefite 11 the Golden Number, and under April, I find it was New 
Moon the 7th Day ; and reckoning forward to April 29, gives 22 Days, for 
the Moon’s Age. ; 

Againit 22, in the Table of Times, ftand 4 Hours 36 Minutes, to which 
add 3 Hours, the Time of High Water at London on the Full and Change 
Days, and that gives 7 Hours 36 Minutes, the Time of High Water at 
London, in the Morning. ‘ ; 

a 


Bex AVM) Pol By OT, Lheea 
Required the Time of High Water at Dover, OGober 12, 1796? 


Oppofite to rr the Golden Number, and under O@ober, I find it was 
_ New Mcon the firft Day; reckoning forward to O@ober 12, I find the 
Mioon’s Age is 11 Days; againft 11 in the Table of Times ftand 8 Hours 


and 8 Minutes, This added to 10 Hours 30 Minutes, the Time of High 


‘Water on Fall and Change Days at Dover, gives 18 Hours 38 Minotess . 


from which I take 12, and the Remainder 6 Hours 38 Minutes is the Time 
of High Water in the Morning at Dover on the given Day. 


EXAMPLE Il. 
What Time will it be High Water at the Start, Fuly 10, 1796 ? 


~ By the Tables it was New Moon the 4th Day, and reckoning forward to 
the,roth, I find there are 5 Days completely paft, Againft ¢ in the Table 
of ‘Times ftand 3 Hours 2 Minutes, which added to ‘6 Hours the Time 
of High Water at the Start, on Full and Change Days, gives g Hours 2 
' Mittutes, the ‘Time of High Water in the Afternoon, on the above Day} 
__Inlike Manner may the Time of High Water be found at any other Place, 
Whoever will compare thefe Examples with the Methods ufed in other 
Books of this Kind, will find a confiderable Differences as they frequently 
give the Moon’s Age feveral Days, and of High Water, Hours wide of the 
‘Truth; indeed, on Account of the Irregularities in the Moon’s Motion, the 
‘Times of her Change may differ half a Day from the Truth; and the Time 
_ of High Water 30 Minutes, but feldom more, if the Sea is not ‘greatly in- 
fluenced by the Wind. “4 


/ 
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The Tides do not always anfwer to the fame Diftance of the Moon from 
‘the Meridian, at the fame Places, but are varionfly affected by the A@tion of 
the Sun, which brings them on fooner when the Moon is in-her firtt and 
third Quarters; and keeps them back later when fhe is in her fecond and 
fourth Quarters; becaufe, inthe former Cafe, the Tides raifed by the Sun 

alone would be earlier than the Tide raifed by the Moon; and in the latter 
Cafe later, as may be feen in the Table of the Shifting of the Tides. 

- As the Nautical Almanack is become now of general Ufe in long 
Voyages, the Time of High Water at any Part of the World may be readily 
found, if the Time making High Water at Full and Change be known; for 
in the fixth Page of each Month is given the Time of the Moon’s Paflage 
over the Meridian of Greenwich every Day. ‘This Time may be reduced 
to the Meridian of any other Place, by allowing 1 Hour for every 15 De- 

rees of Longitude. To this time add the time making High Water there, 
on Full and Change Days, which gives the Time of High Water nearly on 
that Day, if the Sum be lefs than 12 Hours; but if above, fubtract 12 
Hours, or 24 Hours from it; obferving, that the Days in this Almanack 

_ begin 12, Hours later than the common Day. 

Among Pilots it is cuftomary to reckon the Time of Flood, or High 
Water, by the Point of the Compafs the Moon bears on at that Time, al-- 
lowing three Quarters of an Hour for each Point. ‘Thus, in Places where 
it is Flood at Noon on the Days of Full and Change, the Tide is faid to 
flow North and South, or at 12 o’Clock. In Places where the Moon bears 
1, 2, 3, 4, or more Points to the Eait or Weft of the Meridian, when it 
is High Water on the fame Days, the Tide is faid to flow on fuch a Point; 
fo it the Moon bears S. E. at Flood, it is faid to flow S. E. and N. W, 
or 3 Hours before the Meridian, that is, g o’Clock ; if fhe bears'S. W, it 
flows S. W. and N. E. or at 3 Hours after the Meridian; and in like 
Manner for other Points of the Moon’s Bearing, as in the following 


‘Table; . : 


( 21 


A TaBis 


/ 


& 


- 


ATAsLe of the Bearings of the Moon at the time of High Water, with the 
Time of ihofe Bearings at the following Places : ‘ 


When the Moen bears 
as follows. le 


a ie 
* 


Ifle of Alderney, Gibraltar, Southamp+ 
No ‘sad ies ton, Beachy, Sheernefs, a Sand called 
‘ : 12 Kentifh Knock, a Sand called the Swin 
| at the Mouth of the Thames. 
_ or 45 Minutes paft 12, Rochefter, Flufh- 
N. by E. | S. by W. |-0f } ing, Malden, Nore. 
, | for3o Minutes paft 1, Bell Ile, Finmouth, 
ih My soa etches ia NL Gravefend, Holyhead. : 
one | or 15 Minutes paft 2, Berwick, Lifbon 
N.E. by N.S. W. by S.| 23 St. Andrew ’s Gouquet. ; ‘ 


: Whitby, London, Amfterdam, Bour- 
mae abe Aye { deaux, Bay of Bifcay. 
: Breft , Huntcliff, [fle of Bas, at rhe Maes 
N. E. by E.'S. W. by W.| 33 Scarborough. : 
E.N.E. | W.S. W. | 42 {In Brefound, Uthant, Scilly, Cork, C. Clear 
y : Humber Mouth, at the Spurn, Torba 
E. by N. | W. by S. | 52 pais P & 
E, w, i Hull, Wells, Weymouth, Plymouth, 


; Ramhead. 
E. by S. | W. by N. } 62 |Briftol, PortlandRoad, Lynn,Foulnefs, Foy, 
ta Lizard, Land’s End, Falmouth, Penryn 
E.S.E, | W.N.W. | 72 { fe ee , an 
1 : Eddiftone, Yarmouth, Needles, Fly 
4. Buby BN.W. by Wa 82-45 Diblin, Tile of Ely. ‘ 
Ifle of Man, Ile of Wight, E. End, Cafe 
Abi Neg 9 kets, Caen, St. Helen’s. 
S. E. by S. IN. W. by N.} 92 |N. Foreland, Dungenefs, Dunnofe,Shoreham 
. §.S.E. | N,N. W. |ro£ |Downs, Deal, Dover, S. Foreland. : 
: B Margate, Harwich, Rofe, Pool, Portf-’ 
Bay le Nae Nandita mouth, Spithead, Calais. ; 
Fr j Dunkirk, Embden, R. Elbe, Coaft o 


: S ey | Flanders, Oftend. 


12 


“Nore. The Current in the Downs generally runs 7 1 Hours to the North, " 
and 5 4 Hours to the Southward; at Dover the Tide from the Channel. ‘ 
runs Northward 7 4 Hours; and from the North 5 H. ro M. at the Full 
and Change of the Moon. ‘The Tides fet in the Downs N. N, E. and S. 
S. W. Hourly. It is Migh Water at London 46 Minutes after Two at Full 
* and Change by the Shore. i . mee on 


Pilots reckon 6 Hours for a Tide, then as 4 a Tide is 3 Hours, 4 Tide ; 
is 1 £ Hour, and haif-quarter Tide is 3 of an Hour. So that if it flows. ° a 
Tide, half Tide, and quarter Tide, itis High Water at half an Hour after 
10 0’Clock, which is the Cafe in the Downs by the Shore. 


| 
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The Defecription and Ufe of Haptey’s Ocrant, com 
monly called Hapey’s Quapranr. 


t @ 
ae HE Principles of this admirable Inftrument have been fo well de- 


monftrated by other Hands, that a Repetition of it here feems to me 
unneceflary, efpecially to the Pratical Mariner; I fhall the 


: eat refore content 
myfelf with a fhort Defcription thereof, 


S~1 776 os NS diroeh 
6, ri) Ai 310 x Wy : oa 
SSnnARSaMRERRanNT ent 0 ae : 
1 * . - 
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bee | The principle Parts of this Inlrument are, 


‘TheIndex =D a 4 
The Index Glafs E re: tae 

~~ ‘The Horizon Glaffes G and F : 
The dark Glaffes, or Screens H . te, 
The Sight Vanes K and re 


~The “gracuated Arch B C contains only 46 Degrees, or is the Eighth 

Part of a Circle, but isto be efteemed as go%, and fo divided, becaufe by 
_ the doable Reflection the Angle is doubled, 
ae | 


. , . 


é . a 


The Divifions. run 0, 10, 20, &c. to go, as in the Figure, each Degree 
is divided into 3 Parts of 20 Minutes each, which by the Help of the 
Vernier, or Divifions on the Index, is again fubdivided into Miuutes of a 
Degree, thus: "1 

The Index D isa flat. Bar moveable on the Centre of the Inftrument, 
that Part of the Index that flides over the graduated Arch having the firft 
and Jaft Divifions thereon correfponding to thofe on the Arch, is called the 
Vernier or Nonius, and which divides every Subdivifion on the Arch in 
Minutes; thus, 7 Divifions on the Nonius being divided into 20 Parts, it 
is evident the Difference between the firft Divifions on the Arch and on the 
Nonius is .% of one of the Sub-divifions on the Arch, or 1, Minute, becaufe 
4° there is divided into 21 Parts, being one in 20 greater than on the Arch. 
The Difference of the two firlt Divifions will be 2°, and the Difference of — 
the three firft 3, and foon; hence it will arife, that in whatever Divifions. on 
the Vernier and Arch cut oné another the neareft, the Vernier will indicate 
how many Minutes above the next Sub-divifion according as itis numbered 
to right or left thereof. On the Bottom of the Index againft the Back of the 
Arch is a Screw made to fix taft the Index when required. 

The Arch, as before obferved, is divided into go Degrees, numbered o, 
¥o, 20, 30, &c. and each Degree into 3 Parts, each,20, ‘Minutes, and is 
to be read thus; 1d.—1d. 20m.—rd. 4om—2d.—zd zom.—2d. 40m. 

_=—=3d. &c.. obferving to read to the Divifion that the o, or Diamond-like 
Point’ of the Nonius lat pafled over; then the Nonius will give the Num- 

ber of Minutes more, to be added tothe Divifion lat paffed by the Nonius. 

‘Thus, fuppofe theo, or A of the Nonius has pafled over 15 Degrees and 
two Parts, or 15d. 40m. and ftands fomewhere betwern 15d. 40m. and 16d. 
then obferve what Divifion or Line on the Nonius coincides with any Di- 
vifion or Line on the Arch, that Number en the Nonius will be the Minutes 
to be added to rgd. 40m. Suppofe 1¢'on the Nonius touches fome Divifion 
onthe Arch, then 15m. muft be added to 15d. 4om. and the Angle or 
Altitude meafured will be rsd. ¢cm. 

The Index Glafs E is a Piece of Glafs truly ground, filvered on the 
Back and fixed in a Brafs Frame, perpendicularly to the Index ; its Ufe is 
t6 receivé the Rays proceeding from any Objeét, and refleét them to the 
Horizon Glaffes F and G; at the Back of the Brafs Frame of this Glafs are 
two Screws, ferving to adjuft the Frame perpendicularly to the Index. 

The Horizon Glaffes F'and G are {maller Pieces of ground Glafs, one 
Part of which is filvered. and the other Part open or unfilvered, in order to 
look at an Obje@ through it; thefe are fet in Frames and placed perpendi- 


4 Cvlarly on the Limb at G and F; their Ufe is to receive the Rays of any 


EAS. 


Object refle€ted from the Index Glafs, and again to refleét thofe Rays to 
the Eye through the foles of the Sight Vanes K and G. 


To adjuft the Quadrant. * 


Firft, The Index Glafs muft be perpendicular to the Plane of the Qua. 
drant, which if not, you may thus difcover: hold the Plane of the Qua- 
drant in the Horizonal Pofition, with the Index Glafs near the Eye; look 
right down the Quadrant in fuch a Manner as to fee the Arch of the Qua- 
drant direct, and at the fame Time refleGted by the Index Glafs; then if the - 
Arch feen direét, together with its reflected Image, appear tobe in one 
Line, the Index Glafs is truly adjufted, if not, it muft be reCtified by 
Means of the Screws placed at .the Back of the Index Glafs: It is eafy to 
difcover which Way the Inclination is, by prefling the Index Glafs with 
your Thumb while you obferve the Arch. | 


t Secondly: NM 


(25-5) 


e- Recontiy The Axis of the Horizon Glafs muft be parallel to the Axis 
of the Index Glafs, if not, the Error is eafily difcovered and reCtified in the 
Fore Horizon Glafs when the Index Glafs is adjufted, thus: Bring O on 
the Nonius nearly to O on the graduated Arch, and look direétly through 
the Sight Vane at the Moon or any bright Star, fo as to fee the reflected 
Image in the Horizontal Glafs, and the Obje@ at the fame Time through 
the unfilvered Part; then move thé Index backwards and forwards flowly, 
and obferve if both Images coincide or pafs one behind another, which if 
they do, the Axis of both are parallel, which if not, you fhould nicely adjuf 
by the two Screws placed on the Top Block of the Horizon Glafs. 


If a {mall Piece of coloured Glafs {et im Brafs be made to turn round to | 


the Sight Vane occafionally to guard the Eye, and the Screws turned back, 
the fame Correction’ may be made by ufing the Sun inftead of the Moon or 
Star. 

To take the Altitude of the Sun by the Fore Ob/ervation. 


The Sun’s Image at any Time when not much obfcured by Clouds may 
be feen as refleGted from the unfilvered Part of the Horizon Glafs, by look- 
ing wether the Hole in the Sight Vane; having pat the Screens down to 
guard the Eye, hold the [nftrument vertical, and tarning towards the Sun, 
dire@ the Sight to that Part of the Horizon beneath the Sun, and moving 
the Index you may bring down the red Image of the Sun towards the Ho- 
rizon; if the Sun’s Image fhould be faint you nay turn back the Scréens, 
and you cannot mufs it. 

Having brought down the Sun’s Image near the Horizon, eves the Qua- 
drant backwards and forwards, making your Eye the Centre of ict 
and keep moving the Index at the fame ‘Time till the Sun’s lower Edge juit 
touches the Horizon, and you will have the Apparent Altitude of the Sun’s 
lower Limb upon the Arch of the Quadrant at that Inftant. But this Alti- 
tude is greateft at Twelve o’Clock, when thé Sun is on the Meridian, from 


which the Latitude is determined ; much Time will be faved if you hata an 


good Watch well regulated to tell you within a Minute or two when to begin 
your Obfervation, but this Apparent Alsitude requires the four following 

orrections? * 

Firtt, the Index Error, ifany, to bé added or fabtracted. 

Secondly, The Dip of the Horizon. 

Thirdly, The Sun’s Semi-diameter and Refrafion. 

* 'Thefe four Correétions are neceflary to find the true Altitude of rhe Suin’s $ 
Centre nearly, the Correétion for the Sun’s Parallax being fo (mall, that i it 
may always be neglected in determining the Latitude. _ 

» ‘The Back Obteryation is managed the fame as the Fore Obfervation, 

. only your Back mutt be turned towards theSun, and the Screens fhifted to 
the Back Horizon Glaf , remembering to fubtra@ the Sun’s Semi-diameter 
qifthe Apparent lower "Limb be taken) and add the ‘rp, fubtraGling the 
Kifeet of RefraGtion, and you will have the Altitude of the Sun’s Centre. 

The Correétion for the Index Error is thas; turn down the fmall Racks 

of Brafs, placed c on theLinb, to hinder the Dien from going off the Arch, 
as it may be in the Way. Vhis Corre@tion may be accurately eftimated by 
taking the Diameter of the Sun, Moon, or any Onject before ana behind. O 
on the Arch, that is bring the upper Limb of the Objed to coincidé with 

the lower, and note the Angle, then take jt on the extra Arch, as it is called, 

'— that is bring the lower ] Limb to coincide with the upper, and note the Angle, 
‘half the Difference of bs two ss will be the true Correction of the 

é Index Error. 

4 Suppofe the’ Son’ s Diameter ey Aten 36 on ie Arch, and 28 in the extra 
| Arche The Dilk erence is 8, half of ie hich is the Error to be fubtracted, be 
iy cadfe 


oe ° 


Rr 3 phy 


. done to take the Altitude o ; 
| Eye is to the Surface of the Water, the nearer the true Horizon will be to 


“that when t 
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caufe the Diameter meafures more on the Arch, or gives the Sun’s Diameter 
too much, but had the extra Arch given the greater Angle, the Error would 
have been additive. — . | 

To take the Altitude of the Mocn. 

The Moon’s Altitude may be taken either by the Fore or Back Obfervation 
exaGily in the fame Manner as the Sun’s Altitude, only here you muft bring 
‘the Edge of the Moan into Conta&t with the Horizon, which is round and 
well defined, whether that be the upper or under Edge: ‘The Corre¢tions 
to be applied to the obferved Altitude are as follows: 

Firft, The Index Error as before direfted. | ; 

Secondly, The Dip to be fubtracted in the Fore Obfervation, and to be 
added in the Back Obfervation. 

Thirdly, Semi-diameter to be found in the Nautical Ephemeris for every 
Noon and Midnight at Greenwich; if very great Accuracy is réquired 
this Semi-diameter muft be correéted:for the intermediate “Time ; which 


being added to, or fubtrated from the obferved Altitude, will give the 


‘Apparent Altitude of her Centre. 

Fourthly, Parallax and Refraétion. The Moon’s Horizontal Parallax 
for every Noon and Midnight at Greenwich is to be found in the Nautical 
Ephemeris, This muft be corre€ted for the intermediate Time; then take 
the Proportional Logarithm of the Moon’s Horizontal Parallax out of the 
Nautical Almanack, increafe its Index by ro, and fubtract the Log. Co-fine 
of the Moon’s Apparent Altitude from the Sum ; the Remainder will be the 
Proportional Logarithm of her Parallax in Altitude; from which take the 
Moon’s Refrattion (Table 5), and the Remainder will be the Correétion of 
the Moon’s Altitude, which being added to her Apparent Altitude, will 


give the true Altitude of her Centre. d 


; To take the Altitude of a Star by the Fore Obfervation. 


Set the Index at O, and holding the Face of the Quadrant vertical direct | 


the Sight tothe Star, and at the fame Time look for the reflected Image of 
the Star in the filvered Part of the Horizon Glafs; move the Index a little, 
which will feparaté the reflected Image*from the direct Image, the 

_ former will be eafily diftinguifhed from the latter by its Motion, when 
, you ftir the Index; continue to advance the Index, and at the fame Time 
follow the reflected Image of the Star with your Eye, dire¢ting the Sight 
“Jower and lower, apd changing the Pofition of the Quadrant or O¢tant, as 


_ the Image of the Star defcends, till you have brought it down to the Horizon, 


the Index will then thew the obferved Altitude of the Star. The Corre¢tions 
to be applied to the obferved Altitude of the Star are, firft, the Index Error ; 
fecondly, the Dip; thefe two give the Apparent Altitude; thirdly, the 
- Refra@tion, which gives the true Altitude; the fixed Stars have neither Semi- 

~ diameter nor Parallax worth Notice, Pen ie 
- In taking the Altitude ofa Star, or Moon, by Night, always get as near 
the Water as poflible ; in eafy Weathera Grating may be flung over the Ship’s 
Side, and an Obferver fit upon it ta take the Altitudes; the fame may be 
i he Sunin an hazy Horizon ; for the nearer the 


‘the Eye. yAiah \ 
Advice to Seamen in the Choice of their Quadrants or Sextants. 


Mi 


a 


‘The Joints of the Frame muft be clofe, without the leaft Opening or 4 


Loofenefs, and the Ivory on the Arch and Nonius inlaid and fixed, fo as 
not to rife at the Ends, nor above the Plane of the Inftrument; all the 
Divifions on the Arch and Nonius muft be exceeding fine and ftraight, fo 


vFndex ot Nonias is fet to any Divifion on the Arch, the Divi- 
ine that coincides may 


Yions oa the: appear eiftingt, for only the firt and 


it 
4 
| 


ae 
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Jat Line on the Nonids will coincide with other Lines upon the Arch, if the 
Quadrant is well divided ; likewife try in different Parts of the Arch, 1f the 
Nonius or Index Plate cuts regularly in Order with thofe on the Arch: if 
they do not, the Divifions are bad, and the Quadrant ought to be rejeCted. 

Again, Look into the great Speculum or Index Glafs flant-ways, holding 
it about ten or twelve Inches from the Eye, and obferve the Image of (ome 
diftant Object; if the Image appears clear and diftin¢t in every Part of the 
Glafs, the Speculum is good; but if it appears notched, or drawn with 
{mall Lines, the Glafs is veiny, and muft be rejeéted; if more Images 
than one of the fame Objet areYeen, it thews that the two Surfaces are not 
ground parallel ; the other Speculum may be examined in the fame Manner. 

Obferve the Sun or a Candle through the Dark Glaffes feverally, holding 
the Glafs about eight or ten Inches from the Eye; if they are veiny the 
Object will appear notched at the Edges, but if clear and well defined, the 
Glaffes are good. a 

Quadrants, like Watches, may appear well to the Eye, and yet be good 
for little; it is therefore much better to give two Guineas and an Half, or 
three Guineas, for a good ope, that will lait a Man for Life, than purchafe 
thofe wretched Inftruments made up at a low Price, which cannot be de- 
pended on. 

Of the Dip and RefraGion, 


The Rays of Light in pafling through the Atmofphere are bent ont of 
their ftraight Courfe into a curve Line; and hence it happens that all the 
“Heavenly Bodies, except when they are in the Zenith, appear higher than 
they ought to do, and fo much the more the nearer they are to the Hori- 
zon. ‘This apparent Elevation ot the Heavenly Bodies above their true 
Height is called the Retra@tion of Objects ; and the Quantity or Effe@ of 

meat according to the different Altitudes of Objects, has been carefully obferved 
' by eminent Aftronomers, and mutt always be fubtraéted from the Apparent 
Altitude, but added to the apparent Zenith Diftance of an Object, with 
whatever Inftrument the Obfervation is made, i in order to obtain its true Al-+ 
titude or Zenith Diftance. 

‘That the Corrections of obferved Altitudes of Objetts, both on Account 
ofthe Dip of the Horizon and the Refraction of their Light, may appear at 
one View, they are both exhibited together in Tables 5 and 6. 


To work an Obfervation, or to find the Latitude of a Place by the Tables of | he 
Sun or Star’s Declination and the Zenith Di iftance. 


- "The Latitude of afly Place is its Diftance from the Equator, either None i 
or South, counted in Degrees, &c. upon an Arch of the Meridian, con- 
tained between the Zenith, or that Point direCtly over your Head and the 
Equator. It can never exceed go Degrees, and is found by taking the Al-. 
titude or Height of the Sun or Star above the Horizon of the Sea with a 
‘Quadrant, when on the Meridian, or due North or South of the Place of 
Opfervation. 

‘This Meridian Altitude, corroded for Dip of the Horizon, and Refrac- 
tion, and 16 Minutes the Sun’s Semi-diameter added thereto, gives the Ale | 
. sirove of his Centre, which being fubtracted from go”, gives the Zenith 

Diftance or the Number of Degrees, &c. the Centre of the Object is from 
the Point over your Head; with which, and knowing how far the Obied i ig 
to the North or South of the Equator, which is called Declination, the 
Latitude 3 is found by the Meridian Altitude of any celeftial Object as fol 
lows: 

Kirt, ‘Tf the Sun or Star be South when obferved, call the Zenith Dit. 

- tance ithe buvif North, call it North, 


Pa. . "vs, Them, 
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"Then, If the Zenith Diftance and Declination be of contrary Names; 
that is, if the Sun or Star comes to the Meridian in the North, and hath 
South Declination, or to the South, and hath North Declination, the Ze- 
nith Diftance, added to the Declination, gives the Latitude of the Place cf 
Obfervation ; and of the fame Name the Declination is of, whether North 
or South. ; 

Secondly, When the Zenith Diftance and Declination are of the fame 
Name; thatis, when the Sun or Star comes tothe Meridian in the Nosth, 
and hath North Declination; or tothe South, and hath South Declination, 
fubtraét the Leffler from the Greater, end the Remainder is the Latitude; and 
to know whether it is North or South obferve this general Rule: 

When the Declination is greater than the Zenith Diftance, the Latitude 
js of the fame Name with the Declination; but iflefs, of a contrary Name. 

Nore. Firft, When the Sun or St4 is on the Equator, or hath no De- 
clination, the Zenith Diftance is the Latitude of the Place, and of a con- 
trary Name to the Zenith Diftance. 


Secondly, When the Sun or Star is in the Zenith, the Declination is the 


Latitude, and of the fame Name as the Declination is of. For it 1s evident, 
that as they are equally diftant from the Equator, and on the fame Side of it, 
confequently if the Declination be North, the Latitude will be alfo North, 
and if South, South. iY Sa 


EN CAM Buy, Be Ton ale 


Being at Sea May 27, 1796, the Being at Sea 24th July, 1796, the 
Sun’s Meridian Alt. was found tobe Meridian Altitude of the Sun was 27° 
57° 35’, and it was South of me, 13’ being North of me, required the 
what Latitude was Lin? : Latitude in? 

go? oo! .g0° 00" 


Meridional Altitude 57 35 Meridian Altitude = 27 13N. 


gcenith Dif) =) 032 ae ey) Zenith DUES ae 62 47N. 
#Sun’s A Cae a ke o8N Sun’s Dec. in TE 


May 27, is for July 24 a Sista 


Latitude in ts 53 53.N, Latitude in Rempel He Wy ge 


EXAMPLE III. EXAMPLE IV. *\ 
Being at Sea Jan. 14, 1796, the _ Being at Seathe 4th of May, 1796, 
Sun’s Merid, Alt. was found 72° 17! I obferved the bright Star Fomelhaut 
South, what was the Latitude of the 27° 21’ above the Horizon of the 


Place.of Obfervation ? ~ Sea, and it was South of me, re- 
‘ go? oo! quired the Latitude in? ‘a 
Meridian Altitude noe ; go? co! 
; wenn | Meridian Altitude 2g 28 
Tenth Diftasce sie ts. 43 Sen): hos 
Sun’s Dec. Jan. 1g, is 21 185, Zenith Diftance 62 39S. 
~ ; eee = Fomelbaut’s Decl. Rye ee 
Latitude in Be a gt Sa ee 
oe ~~ oLatitudein gt 57 Ne 
In this Cafe, it is plain the Ob- yp ae ea 
ferver was between the Sun and the . mi 
Equator. 
_Norz, The Declination here is fitted to the Year 1796, — i. 
hy } } # “ine 


ee 


‘ee 
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- The foregoing Rules are for obferving by the Sun or Stars when they are 
at their greateft Altitudes, or upon the Meridian above the Pole; but as in 
fome Parts of the Earth the Sun does not fet for feveral Days, and fome Stars 
never fet, in that cafe they may be obferved upon the Meridian twice in 24. 
Hours, that is, once at their greateft Height as before, and again when they 
are at their loweft, or upon the Meridian below the Pole, to work which 


Obfervations, take the tollowing 
Rute. 


Add the Complement of the Declination to the Meridian Altis 


tude, the Sum is the Latitude of the fame Name with the Declination. 


EXAMPLE V. 


At Sea I took the Altitude of the North Pele Star, when on the Meridian 
below the Pole, and found it 46% 21’, required the Latitude? 


Meridian Altitude 


The Latitude in 


Compl, Declination 


46° 21 N. 
reaaN. 
Eo 48° i SN, 


In the following Examples the Corrections for Dip and Refra€tion are ins 


troduced. 


EXAMPLE VI. 

By a fore Obfervation, the Alt. of 
the Sun’s lower Limb was found by 
Hadley’s Quadrant to be 40° 20° S.: 
when his Declination was 9° 56’ N. 


the Eye being 30 Feet above the Ho- - 


rizon. Required the Latitude of the 
Place? 

Obf, Alt. Sun’s lower Edge 40°20! 
Semi-diameter to be added 16 


App. Alt. Sun’s Centre 40 36 
Dip of Hor, tobe fubtrafted 05 


App. Alt. corrected by Dip4o 31 
‘Retraction to be fubtracted OI 


True Alt. of Sun’s Centre 40 30 
Zenith Diftance 49 30 S. 
Declination 9g 50N. 


_ Latitude 59 26 


EXAMPLE VII, 
By a back Obtervation with Had- 
Jey’s Quadrant, the App. Alt. of the 
Sun’s lower Edge was 25° 12's. when 
his Declination was 21° 14'S. and the 
Eye 40 Feet above the Horizon, in 
what Latitude was the Obfervation 
Middhe Phes 6. Silas...” 


i: 


EXAMPLE VIII. 

Suppofe the Eye of an Obferver at 
35 Feet above the Water fhould with 
Hadley’s Quadrant, ty a fore Ob- 
fervaticn, fiud the Alt. of Sirius § 39 
35'S. when it paffed the Meridian, 
having beforehand fet his Watch, and 
found the Time of Sirius’ Paffage, re. 
quired the Latitude of the Place of 
Obfervation ? 


dt 
Obf, Alt. of Sirius 5303 us of 
Dip of Hor. to be fubt. 5 39 
App. Alt. above Hor, 53 29 21 
Retraétion to be fubt. 42 
True Alt. of Sirius 53 28 39 


True Zenith Diftance 36 31 21S. 


Sirius’s Declination 16 25 5858. 
Latitude 2a S23 N 


EXAMPLE IX. 
Suppofe on the 12th Jane 1796, an 
Obterver in an high Northern Lar. 
and 65° Welt of London, his Eye 


being 28 Feet high, obferyed the Alt, 


of the Sun’s lower Limb on the Me. 
ridian below the Pole to be 8? 1s'5. 


-by a fore Obfervation with Hadley’s 


Quadrant, Required the Latitude ? 


cd 


Obf. Ale. San’ s lower Edge 259125’, The Sun being obferved below the 
\ - Semi- diam, to be fubtragied 16 Pole, it muft have been at 12 Hours 


paft Noon at the Place of Obferva- 
App. Alt. Sun’s Centre 24. 56 tion, and that Place being 65° W, of 
Dip of Hor. to be added 6 London == 4 Hours 20’ Jater than at | 
— London, therefore it muft have been 


Ap. Alt. correct by the Dip25 2 16h. 20’ paft Noon at London. 
Teliadion to be fubtraéted 2 *June 12, 179 6, the Sun’s Decli- 


en nation 23° 13 iG the daily Varia- 
True Alt. Sun’s Centre 28.0 tion is dt 12"2 And as 24h. 3! 123. 
True Zenith Diftance 65 OS. th, 20' : 2' 11", which added to 


Declination 21 148, 23° 13'46" (becaufe the Declination 
a } rw —— is increafing) gives 23° 16’, the Sun’s 
Latitude ve 46N. Declination at the ‘lime and Place 


of Obfervation nearly, 
* See Nautical Almanack for 1796. 


App. Alt. Sun’s lower Limb Sree, 
Semi-diameter added 16 


App. Alt. Sun’s Centre 


B38}, 
Dip Horizon fubtraGed 05 
Sun’s Alt. corrected by Dip _ 8 26 
~ Refra€tion to be fubtsaded as 06 
True Alt. of Sun’s Centre 8 20 
Com. Sun’s Declination 66° 44 | 
Latitudein  *. | 75 o4N, r i 


a. H,! 


¢ OF the Viksnan of the Compal. 


4 3 

HE, true Amplitude of a Sun, Moon, ora Star, is the Natither of 

Devrees they rife or fet to the iNorenward or Southward of the Eaft 

‘or Weft Points of the Horizon ; and is always of the fame Name with the 
Declination ; that ts, if the Declination be North, the Amplitude is North ; 

bot if the Declination be South, the Amplitude is South of the Eaft or Wett 


Points of the Honaciat their Rifing and bags ~ 


Q 5 find the true Amplitude by the Table of Amplitude, 
“8 __ being Table IVs 5). 


! a 
me) 
Me ey for the given Latitude in the Right Hand Colaind of the Table, 
end the Declination at the Top; the common Angle of Meeting will be us 
_Peaieds and Minutes of the eileen. required, 


fy 


Sei a a iad rans 


a 


56 “cannot t be obferved nearer than to Dea at Sea. 
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In Latitude 409 N, on the Declination was 172 N. nee the Sun’s 
true Amplitude at Rifing 

Oppofite Latitude eee and under thé Declination 17°, ftand 222 
. 26’, the true Amplitude, and is to be counted from the Eaft towards the 
North, becanfe it is at the Sun’s Rifing, and the Declination is North ; 
that is, E. 22° 26’ N. 

‘But when the Latitude is given in Degrees, and the Declir.ation in De- 
grees and Minutes, find the Latitude as before, and the neareft Degrees to 
_ the given Declination at the Top, againft which, and under the given La- 
titude, ftands the true Amplitude ; or, if the Vinecds of the Weehueeon be 
near 30, or half a Degree, find the Amplitude for the given Degrees of De- 
clination, and the Amplitude for one Degree above it ; add thefe two Am- 
plitudes together, half their Sum will be the true Amplitude, fufficiently exact 
for Prattice at Sea. 


ita BE xXVA MP LeE oil 


Suppoft I would know the Sun’s true Amplitude at his Setting in Lati. 
tude 57°, his Declination being 11° 33 5. 


Find the Amp- as before for Lage i date 9! 
‘Lat. 57°, and the Declinations which will be 


their Sum 42. 54. 


‘ 


Half the Sum 21 27is the 
true Amplitude, that 1s, W. 21° 27/S. becaufe at Sun Setting, and the De- 
clination South. In like Manner, if the Declination be in Degrees, and the 
Latitude in Degrees and Minutes, asin - . 


EXAMPLE IU. 
Vt lee 


Suppofe 1 it were required to find the Sun’s trae Amplitude at Settiog i in 
Latitude 49° 27’, when his Declination was 21° N. a 
Now 27 Minutes being nearly Haifa Degree, therefore, 
For Lat. 49° fand Declination 21° 133° 6... 
ee Lat.50 (the Amplitudes aren See ct ) 


’ At 


woe ee 


Sum 66 8 . ate 


i Half the Sum is 33 29, the true Amplitude et 
that is, W. 33°29! N. becaufs the Sun was Setring, and the Declination N. ~ 
When the Latitude and Declination are both given in Degrees and Mi-. 


UR orice take the neare(t Degrees to both, unlefs they are near 30 Minutes, a ag 4 ‘: 


* obferved before, and find the Amplitude as in We I, Sie sO 


oe : EXAMPLE IV. 


“4 ote it were required to find the Sun’s trae Amplitude at Setting, in: . 
; itade 49° 18', his Decli lination being 19° 41’ N. + 
‘Now as the Latitude is neareft to 49°. and the Declination neareft 20°, 
vast erefore under Latitude.49° and againit Declination 20, ftauds 312 26’ Ne 
se : thet true Amplitude ; ; thatis, W. Bre 25’ N. the Declination being ar 

pre the ‘ Sun’s Setting. 
In like manner the Amplitude be found’ with fafficient Pee STAYS fince it 
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To Find the Variation of the Compafi. 

Having found the true Amplitude, by the Table as before taught, it 
remains now to find the Variation of the Compafs; to do which, we muft 
have the True and Magnetic Amplitude given. : 

The Variation of the Compafs is the Number of Degrees the Needle’s — 
Point ftands from the true North or South Points of the Horizon, reckoned 

| tothe Kaftward or Weftward. al... 

The Sun’s Magnetic Amplitude is the Number of Degrees his Centre is 
Northward or Southward of the Eaft or Weft Point of the Compafs at the 
Rifing or Setting, and is found by an Azimuth Compafs in the following : 
Manner : ; : ¢ 

Move the Box about till the faur Cardinal Points of the Card coincide 
with the four Lines in the Sides of the Compafs- Box: keep the Box fteady, 

>. and turn the Index ull the Centre of the Sun at Rifing or Setting, when his 
lower Edge juft touches the Horizon, jis feen through both the Sights ; then 
the Degrees between the North Point of the Compafs, and the End of ~~ 
the Index pointing to the San, will be the Magnetic Amplitude fought. te 

‘Having thus found the True and Magnetic Amplitude, it is plain, that f, 
if they agree there is no Variation ; but if they diff.r, which they generally =! 
do, the Difference is the Variation. i 

When the, Amplitudes are both North, or both South, fubtraét the Lefs 
from the Greater, and the Difference isthe Variation. 

But if one be North, and the other South, their Sum is the Variations And 
to know which Way it is, ebferve this general 

Rule, Let the Obferver’s Face be turned to the Sun; then, if the True 
Amplitude be to the Right Hand of the Magnetic, or obferved Amplitude, 
the Variation is Eafterly; but if it be to the Left Hand, Welterly. 


EXAMPLE I. ot BS AMPLE TE, 
~ Suppofe the Sun’s true Amplitude _ Suppofe the Sun’s true Amplitude at 
‘at Rifing is E., 14° 26'N.“bur.by Rifingis E..13° 30’ N. and his Mag- 
Compafs itis found to be R. 2g° 12’ netic Amplitude E. 12° 30 S. re- 


NN. what is the Variation? quired the Variation, and which. 
Krom the ereater’ |B. 26° rz.N,, Way2)) eat ae ‘4 ‘ 
Take the leffer E. 14° 39/N. Since the true Amplitude and Ob- 
, . ferved have different Names, ‘ 
yo Remains the Variation 11 43 E. ‘To the true Amplitude H. 13° 30'N. 


Add, the Obf. Amp. E.a230)5. 


a 


And is alt, becaufe the true Ain- : py aes 
plitude is tothe Right of the Ob- Sum is the Variation (32 cow. 
fecyed. ] 


EXAMPLE JL»... Which is Wefterly, becaufe the | 


Mae : true Amplitude is t6 the Left of the 
Suppofe the Sun’s true Amplitede. Onin ; L 


at Setting, W. 34° 0S. and Mag- PRA Rare Ra gL 

netic Amplitude W, 23°S. required EXAMPLE qh 4 Bod 

the Variation? e Suppote Epp Sun’s true atv aah . 

From the greater W. 34° 30’S. is Bi r° 50'S. and Magnetic Ampil- 

Tuke the rela nM 23° co's, tude E. 32%%8’, N. required the Varia 

. ‘i tion, ‘and: which Way? 1 N. 

i mains the Variation. a1, geWe. loth obferved Amp, B 32.28) ey 
t a a eee Pe Add'the trie Am, . Ey) ot 5680 ah 

; i 
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— 


| Which is Welterly, becaufe the - Was Cage cee 
true Aupliuude is to the Left of the Sum is the Variation, 434 18 EF. 
Obferved. v's ——— 


; ty 4, NS , ‘ti tao 
Which is Eafterly, becaufe the, 


. Mivate ‘4 true Azimuth is to the Right of the - 
ay 7 Obdferved. roel 


Of the Loc and Harr-Minure Grass. 


r are too well known to every Mariner to be here deferibed ; Jet it fuffice 
to give a few Remarks upon the Manner of dividing the Log-Line and trying 
‘the Half-Minute Glafs. . 

The Divifions, or Knots, inthe Log. Line are founded upon this, that each 
Knot fhould bear the fame Proportion to a Sea Mile that half a Minute does 
to an Hoar. 

Now a Sea Mile is found to contain about 6120 Feet; this divided by 120 
(the Half Minutes in an Hour) gives 51 Feet forthe Diftance between the 
Knots; buton Account of the Way the Log is found to make after the Ship, 
one Foot is thrown off, and 50 Feet is taken for the Knot, to anfwer to a 
Glafs that runs 30 Seconds; this 50 Feet being divided by 10, gives 5 Feet 
to every Fathom, fo that in cafting up the Log in the Column of Fathoms, 
each Fathom anfwers to 1, or r Tenth of a Knot, and 10 Fathoms make a 
Knot, which is certainly the beft adapted for Prattice, fince'all the Tables 
and Inftraments ufed in Navigation are decimally divided. But fome expe- 
rienced Commanders find, that the allowing so Feet to a Knot generally 
makes the Ship a-head of the Reckoning ; and toavoid Danger, moftly di- 
vide the Log-line into Knots of 7 or 7 = Fathoms, of 6 Feet each, to cor- 
refpond with a Glafs that runs 28 Seconds, Others, again, divide the 
Seconds the Glafs runs by 4, and take the Quotient for the Diftance in 
Fathoms between the Knots: Which of thefe Methods are beft, I leave to 
every Captain’s own Experience to determine; but certain it is, that what- 
ever Lengths the Knots are, the moft convenient Way is to divide them into 
Venths. 

In hot‘or dry Weather, the Glafs runs out faerthan in moift or rainy 
Weather; therefore Care fhould bz taken to try,what’ Namber of Seconds the 
Glafs runs, which is eatily done by the following Rule, if there is no Watch 
at hand which fhews the Seconds: " . 

Takea Mufket Ball, or fome fuch round Subftance, and faften a Piece of 
Packthread or Silk to it, and hang it by a Loop upon a Peg or Nail, fo that 
the Diftance between the Centre of the Ball and the Nail be 39,2 Inches,’ 
then give ita gentle Swing, turning your Giafs at the fame Time, and count 

the Number of Swings it makes while the Glafs is running, and they will 
be the Seconds required, Fs, seb 

“Care fhould alfo be taken to meafure the Log-line pretty often, left it 

fhould firetch and deceive you in the Diltance, BBG: 


6 Dis Log, and Log- Line, by which we meafure the Ship’s Way at Sea, 


i ADS : 


eS | 


; The Method of Keeping a Journal at Sedans 2 ee 


oe ad i “4 * 
FT» Y keeping a Journal, is meant keeping fuch an Account of the Ship’s 
~ BD Way that the Mariner may beable at any Time to afcertain the Lati- 
tude and Longitude the Ship is in; it'therefore fhould be the great Concern. 

of every Perfon who takes upon him the navigating of Ships ta remote Parts 
| to be expert therein, as the Lives and: Fortunes of fo many Men are coms 
mitted to his Charge. ; Ee 

___ Whena Ship is bound from one Place to another, which lies fo far from her, 
that the isobliged togo out of Sight of Land, for any confiderable ‘Time, as from 


bs ¥ f 
eee. 
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( 34°) 
England to Jamaica; at the Time of her leaving Sight of Land, the is faid to, 
take ber Dep. and that Part of the Land fhe then leaves, is faid to be the Place 
fhe takes her Dep. from, fuch as the Land’s End, Lizard, &c. and at the 
Time of taking fuch Departure, the Captain or Mate generally takes the 
Bearing and Diftance of that Land (according to his Judgment) and fets it 
down on the Log-board, or in the Log- Book againft the Timeit was taken 5 A; 
thus, Land’s End N.N, E. Ditt. 7 Leagues, or Lizard N. by W. Dit. 5 Leas 
gues, &C. Ree 
In the fame Manner may the Departure from any Place be taken, as may, 
be feen in the firft Day’s Log. of the following Journal, where the Log-Book f 
is marked in Columns for Hours, Knots, Fathoms, Courfes, Winds, Lee- 
way, Tranfactions ; and under it the Columns for Courfes, Dittances, 
Nerthings, or Southings, Eaftings or Weftings, the Latitude by Dead Rec- 
koning, Latitude by Obfervation, Meridian Diftance, Difference of Lon- 
gituce, Longitude in, and in the Jaft, the Bearing and Diftance of the Lond. |) @ 
Notice muf be taken, that in the Column for Courfe, you are always to “ 
fet down the Courfeyou have made by your Reckoning for that 24 Hours; |). 
thacis, from the Noon of the Day before to the Noon of the Day you work, 1 
on, the Sea Account being always kept from Noon to Noon. ly 
In the Coluums for Diftance you are to fet down the Diftance made by : 
your Reckoning for thatez4 Tours. >" Bi 
“In the Columns of Northing and Southing, you are to fet down the 
Difference of Latiiude made in that 24 Hours, marking the Column with 
North, if the Diif-sence of Latitude be North ; and South, if South. 


> 


In the Column of Eafting or Welting, you are to fet down the Departure dy 
made that 24 Hours, marking the Column with Eaft, if the Departure be aH 
Fatt, and with Welt, if Wefterly. — - i! 


Tn the Column marked Latitude by D. R. you are to fet down the Lati- 
tude-yon reckon yourfelf in on that Day ; and in,the Column marked Lat. 
by Ob. you are to fet down the Latitude found by Obfervation. In the 
Column of Meridional Diftance, you are to fet down (in Degrees and Mi- fi 
nures) the whole Departure you have made from the Place you tock your, Bi 
Departure from ;) alfo the Difference of Longitude madein the 24 Hoursin. > 
the Column marked Dif, Long: »the Longitude in, in the Column marked, . 
Long, in; and in the laft, the Bearing and Dittance from the Land. ms 

“The Variation, if any, muft be allowed upon all Courfes fteered, and 
upon all Bearings that are taken by the Com ais; that is, ifeat be Bafterly 
Variation, it mult be allowed to the Right Hand, if Wefterly.to the Left of. 
the Courfe or Bearing. Suppofing youtfelf placed in the Centre of the 
Compafs, and looking directly forward to the Point, you are to, allow the , 
Variation upon. " ay Se a ea 

BE OX AM PLE d 

Suppofe T-fteerS. W. and there is one Point Wefterly Variation, then 
my true Courfe is 5. W. by S. or fuppofe I fet a Point of Land, and find = 7 
it to bear by the Compafs E. S. E, and J know «there: is Half a Point. — 
Haflerly Variation, then the true Bearing is:S. Eby E.R 0 ay 

Leeway mult be allowed upon all Courfes fteered, which is the Diffe 


Peas 
ill be a Wiser ins bs rence. 
between the Point which the Ship endeavours to failupon, and the Point fhe © 
really fails upon, and is caufed by the Force of the Wind or Surge of the 
Sea, when the is clofe hauled or plying to Windward, which makes her fall 
off and glide fideways from the Point of the Compafs the capes at, and mutt 
be allowed to. be on the Right Hand.of the Courfe fteered when the Lar-) © 
board Tacks-are on board, and to the Left Hard when the Starboard ‘Tacks. 
are on Board. The Allowances that are generally made areasfollow: 
iit, When a Ship is clofe hale if all her Sails be fet, the Water fmooth, 
and a moderate Gale oi Wind, fhe is then fuppofed to make ‘litde or no. 
Licewaye. iy : 1 yg VAR A ea aly 


_ 2dly. The Shipsbeing upon a Wind, and the finall Sails in, allow one 

Point for Leeway. ; 

gdly. The Wind blowing hard, fo as to caufe one Top-fail to be taken 
- jn, allow two Points for Leeway. 

_ athly. When it blows fo hard that both Top-fails are taken in, and the 

Sea runs high, allow then three Points tor Leeway. 

sthly. ‘Lhe Fore-fail beingfurled, and the Ship tries'under a Main-fail 
and Mizen, allow four Points for Leeway ; for fhe then makes her Way 
about four Points before the Beam, as the Sea Phrafe is. 

- 6thly. When the Ship tries under the Main-fail only, fhe then makes her 
Way about three Points before the Beam, that is, near five Points for Lee- 
way. ; 

bane! If the Ship tries undér the Mizen only, her Way is about two 
Points before the Beam; that is, allow fix Points for her Leeway. 
Sthly. When fhe lies a Hull,,that is, with all her Sails furled, her Way 
‘is one Point before the Beam, and then feven Points is her Leeway. 
othly. When a Ship is 4ying-to under a Main-fail, Mizen, &c. then 
obierve how fhe comes up and falls off, and take the Middle between the 
two Points, and from that allow the Leeway and Variation. 


Nore. In all Cafes, Refpe& muf be had to the Smoothnefs of the 
Water, or the Sea’s rnonitg highs the Mould and ‘Trim of the Ship, and 
then the Allowances may be afcertained with the greater Certainty, by fet- 
ting the Ship’s Wake by a Compafs placed on each Rail of the Ship’s Quar- 
ter, which is ufwally fet there for that Purpofe. ©” 

a EXAMPLE I. 

' -Suppofe I fteer N. E. by E. with my Larboard Tacks on Board, and 
make one Point Leeway, then my Courfe made good is E. N. E. 
“eéway and Variation, when they are both to be allowed one Way, that 

is, both to the Right Hand, or both to the Left, add them together, and 

- allow their Sum the fame Way they were to be allowed. ; 

But if they are to be allowed one tothe Right Hand, and the other to 
the Left, fubtraét the lefs from the greater, and allow the Kemainder the 
fame Way the greater was to be allowed. | CHE § 

wi Mir eRe x AUNT PL Beat, ; 

Suppofe I fteer N. N. W. with my Starboard Tacks on Board, and maké 
one Point Leeway, there being at the ‘Time Half a Point Weiterly Varias 

tion; 1 would know my true Courfe ?- ‘ 

© Leeway to the left Hand 1 Point. 

ae RE Variation to ditto z Point. 


——s 


Their Sum to be allowed to the left Hand 1 = whence 


“The true Courfe is N. W. by Nv W. 
im xa PLE Ihc 


t 


ofe I fteer S. W. by W. with my Larboard Tacks on Board, and 


y Variation, what is my true Courfe? - 
_ Leeway to the right Hand | ye Sarg Ports,» 
_ Variation to the Left Hand EAS. Points 


; ri tial aan 
“The \emainder to be allowed to the right Hand 1 2% whence 


|The true Courfe is W. S$. W. 2 Wefterly, Kane 
Lh) ae Saat ,” te K2 - EXAMPLE 


wo Points and an half Leeway, and [ have one Point and a Quarter 


( 36) 
BX)A Mer pene bal 
Suppofe a Ship lying-to under a Mail-fail, with her Starboard Tacks of 
Board, comes up E. by S. and falls off to N. E. by E, there being one Point 
Wetterly Variation, and fhe makes 5 Points Leeway, what Courfe does the 
make good? , BO 
The Middle between E. by S. and N. E. by E. is E. by N. for which ale 
lowing 6 Points to the left Hand, the true Courfe will be N. by E. 


Currents, the way they fet you, and the Diftance you fuppofe you are 


driven by them, is to be fet in the Traverfe Table for the Day, as any other 


Courfe and Diftance. 


EXAMPLE V, 


Suppofe I try the Current, and find it to fet W. by N. per Compafsone 
Mile per Hour, the Variation being one Point Eafterly; then if Lfailinthae 
Current 24 Hours, I fet down in the Traverfe ‘fable as a Courfe, W. N. W. 
Diftance 24 Miles. Fea ua 

Heave of the Sea is to be accounted for in the fame Manner as Currents: 
As, fuppofe there ts a great Sea heaving towards the S. W. by my Compafs, 
there being Half a Point Wefterly Variation, I then fet down in my ‘Tra- 
verte ‘Table S. W. by S. half Wefterly, with fo much Diftance as J judge the 
Sea has heaved the Ship. igen LR Sin 
~ At leaving the Land, the oppofite Point to the Bearing, with the Varia~ 
tion allowed upon it, and the Diftance you judge yourfelf from it, muft be 
fet down in the Traverfe “Table as a Courfe and Diftance. ce 


+ 
N 


EX MOR i ea 7 


ao : | 
' Suppofe having two and a Quarter Points Wefterly Variation, the Start i 
bearing by my Compafs N. N. E, Diftant four Leagues ; the oppofite Point ~ 
to N. E. by N. is S. W. by W. which, with the Variation, makes S. 3 
‘Wefterly, tor the Courfe to be fet in the Traverfe Table diftant 12 Miles. 
When you make the Land your Bearing, itfelf (with the Variation al- 
Jowed upon it) and the Diftance you judge yourfelf from/it, is to be fet 
down in the ‘Traverfe Table as a Courfe and Diftance.. This needs no 
Example. a Uh ea 
‘The Courfes marked on the Log-board are the Courfes fteered by the Com- 
pafs. In order to obtain the true Courfe, it is neceflary tovallow both for 
the Variation of the Compafs, and for the Leeway upon each Courfeon the _ 
fog boats as has been thewn, before they are put into the ‘Traverfe Ta- 
tee roa ts OC a oi we 
“Every Day,,at Noon, the Log-board is to be tranferibed into the Log. 


book, which is ruled exatly like the Log-board. 


ar 


t 


Keep the Reckoning for the Ship’s Place, by beginning at Noon, and counts 

with A. M, fignifying after Midnight, ending their Day’s Work 

‘than their Shore Account of Time. And as the Sun’s Declination ufe 

the Noon of the civil Day muft be taken for determining the Latitude, &c. 
‘There are various Methods of keeping a Sea Journal, according to aul 


Mariners reckon by the civil Account of ‘Time ufed on Shore, but they iy 
ing jrom thence 24 Plours to the next Noon. From Noon to Midnight. 4 
they Mark with P. M, fignifying after Mid-cay ; and the fecond 1 ae 
Noon of the civil Day. Hence their Ship’s Account is 12 Hour ] 
finally determining the Ship’s Place at the End of the Sea Day is calculate 
{6% the Noon of the common Day at London, therefore the Declination for 
at finifhing their Day’s Account. " 

Sentiments of various Perfons with Regard to what delerves being reo 


Esa) 


Som@epprove of a Journal including the Log-book, each Day’s Work at 
fome Length, and fuch Occurrences as feemsof moft Importance; while others 
prefer a fhort Abftract of this long Journal, containing little more than the 
~ Courfe run, the Latitude and Longitude in, and fometimes the Bearing and 

Diftance of the intended Port, or any other remarkable Cape, Rock, Ifland, 

&c. for each Day. bt 

In the following Journal the long Form is ufed, as reprefenting more fully 
each Day’s Work, and the neceflary Corrections ; and an Abitra@ of this 
“may be drawn out in the fhorteft Form that feems confiftent with Dikting- 
nefs, The Learner obght to be thoroughly acquainted with the long Form, 
and when he does that, he may either continue it, or take the fhortelt Form ; 
or retrenching from the firit, and adding to the fecond, what Particulars he 
thinks proper, he may thereby make out a Form adapted to his own particu- 
lar Tatte. 


Ruxes for correcting the DEap RecKonine by 
an Obfervation. 


OTWITHSTANDING the Rules already laid down for keeping a 
Ship’s Way at Sea, yet by Reafon of the feveral Accidents that may at- 
tend a Ship in one Day’s Run, fuch as {welling Seas, different ‘Rates of tail- 
ing between the Times of heaving the Log, Want of Care at the Helm in 
Jetting the Ship yaw or fall off, accidental Currents, fudden Squalls, when’ 
no Account can be kept, &c. the Latitude by Account and Latitude by Ob. 
 fervation may very often differ, then it is neceflary that proper Corrections 
_ be made in the Difference of Longitude. 
When you have made all proper Allowances you can, fuch as for Lee- 
way, Variation, Currents, &c. and ftill find that your Latitude by Ac-) 
~ count will not agree with your Latitude by Obfervation, then you mutt cor- 
_ ret as follows: : eh . 
Firft, Confider whether you have made proper Allowances for Currents, 
Heave of the Sea, if the Courfe at the Helm has been carefully attended to, 
ifthe Log-line and Half-minute Glafs be juft, and the Log properly hove, 
or any fudden Squalls, or proper Allowances made for the Leeway, &c. 
_ which of thefe you conje€ture your. Error is in; make what Allowances you 
y _ think meet to your Difference of Latitude and Departure by Dead Reckon- 
‘ ng, and fee if that will reform your Latitude by Account, fo as to make it 
ree with your Latitude by Obfervation ; if itdoes, you have gneffed right; - 
' wa or.) ou mult always keep to the Latitude by Obfervarion, it being the only 
‘Thing to be depended on ;) but if it will not agree with the obferved Lati- 
"tude, it isto be fuppofed there are Miftakes ia your Conjecture, or fome 
other Caufe which produces the Error in thé Reckoning, and {lands in need 


of being corrected. 
male Ce 


Ny Brae ANE Es! Bs: 06): 

* Yefterday at Noon we were in Lat. 36° 15'N. and have failed thefe 24 
‘Hours S. E. 3 E. 55 Miles, N..E. by N. 20 Miles, W. S. W. 70 Miles, S. 
; V. 20 Miles, and by Obfervation this Day at Noon we are in Lat. 


CHa n ae Y 
Ft) $ is Ky - 


a 


the TRAVERSE TABLE: 


4 
Coutlak | Dit Gh. Oe MES.” ine aidan: ‘a 

fa aacs SSa! UA ae PAD : et | 
Sak ie. 55 34.9%) eat a 

No Ey by.Ni |. 20 Wi a6.6 oe J 
Ww.s. W. 19 26.8 64.7 hi 

S. by 'W. 4 W.)*. 20 19.1 5-8 i 
$6.6 | 80.8 |.53°6 4 -yo.g sh T : 

Y 16.6 53.0 | 
64.2 16,9 ! 


| By the 'Traverfe Table it appears, that by Account the Diff. of Lat, is 
64.2 S, and the Departure 16,9 WwW, 


. Latitude failed from | 36% 15'Na ‘ 
Difference of Latitude by Account (anes 
Latitude in by Account 3s 1iN, 


Differing 15 Miles from the Latitude by Obfervation. — 


‘Tfirft examine the Log-line and Half-minute Glafs, and find thenr botli 
right. Next I confider whether there be any Curfent, and 1 think Thave.  ~ 
Reafon to fufpect one : Upon Trial I find there i$ one fetting S. S, W.2W. he 
at the Rate of 7 Fathoms an Hour, and judge I have been in it thefe 24°» 
Hours. ‘Then 7 Fathoms (or Tenths of a Knot) per Hour, in 24 Hours, 
makes about:17 Miles ; and to the Dift. 17 Miles, and: Courfe 5, S. W. Z 
WW. the Diff. of Lat. is 14.6 5, and Departure 8.7 W.- “Yenb 


Difk Lat. Dep. & ; . 
Now by Tr. Table 64.25. 16.g9W. Latitude failed from 36° 15'N. 
‘And by Current 14.68. 8.7W. Diff, of Lat. cor. for Cur..1 19 Se 


——— es ee eee ee 


Corre&t for Cur. 78.88. 25 6 Lat. in correét for Cur. 34. eae. 


————) 


“ 3h ie PER 
Which agreeing with my Latitude by Obfervation, I conclude that ee 
* Reckoning is right; then having the Latitude left, and Latitude come to; hic 
the Difference of Longitude may be found either by Middle Latitude*or 
- Mercator’s Sailing as before. Aa" si MURNS eee eA a 
If after all proper Allowances are made for Errorsin Diftance, Curr 
~ &e, the Latitude by Account and obferved Latitude fhould difagree, 
the Reckoning muit yet be further correéted ; to do which, the followin 
the common, and feem to be the moft rational Methods. mi, 
in ® “ , . (4 


ents, 
a * 


1 


a CALS emu 
Tf the Courje found by Dead Reckoning be lef: than 3°Points or 33 Depress 


( 39.3 


e.. E XA MCR Tak. 
CS eterdae at Noon we were in Lat. 39° 18/N. by an Obfervation ; this 
Noon we are in Lat. 37° 48'N. and our Dead Reckoning gives 107 Miles 
of Southing, and 64 of Wefting; required the true Difference of Longitude. 
To the Difference of Latitude 107, and Departure 64, I find the Courfe 
2 2 Points; then with Meridional Difference of Latitude between the two, 
Obicrsnen 11g, and the fame Courfe, 1 find the true Difference of Lon- 
gitude 69 Miles. 


, CAS E IL 
If the Courfe: ed by Dead Apes be more than 3 Points or-33 Degreesy 
and lefs than 5 Points, or 56 Degrees. 


Rute. With the Diff. of Lat. and Dep. by Account, find the Diftance; 
with this Diftance, and the Diff. of Lat. by Obfervation, find another De- 
parture. ‘ake half the Som of this Dep. and Dep. by Account, for the 
true Dep, with which and the Diff. of Lat. by Obfervation, find the Diff 

of Long. 


EXAMPLE. 


. Yeftentay at Noon we were in Lat. 52° 40'N. and are this Noon in 1 Late 
54° 22'N. having by Account made 84 Miles of Northing and 76. Miles 
of Welting 3 ; required the true Difference of Longitude ? ib 
' Tothe Diff. of Lat. 84, and Dep.’ 76, the Diftance is 113 Miles, and | 
the ‘Courfe 42 Degrees. 
To Dift. 113, and Diff. of Lat. between the two Obfervations 102, the 
‘Dep. is 47. 73 then 76 added to 47.7; is 123.7, half of which is 61.8, the 
true Dep. » 
To Dep. 61.8; aa Diff. of Lat, by Obfervation 102, the Courfe i 31 
’ Degrees, and with the Courfe 31 Degrees, and the Meridional Dif, of Late 
_ between the two alan a 171, rh find the Diff. of Eong. is 103 Pia lg 


¢ : 
ie re A Song ur. 


i -y the Courfe b by J Dead re ae be more os 5 Points, or 56%. - 


CRs Tye" With the Dif of Lat. and Departure by Account find the Dif. ) 
ce; then with this fa ie and Diff, of Lat. by ch aaa find the Dims 7737) 


EXAMPLE, 


we were in Lat. 38° 52"N. to-day at Noon we ares 
i Account have made 68 Miles of Northing, and ed a 
genres the true Difference of Longitude ? eee! |” 
6 and. Depar. 112, I find the Dift. 132 Mites; SA pe | 
nd. Dif of Lat. by Obfervation 86, the Courfe’ 
urfe, and the Meridional Diff. of Lat. bet % een 
k the Dit of Long is 130 Miles. ‘hanes 
As tie trae Pl lace of, a Ship depends upon her Lat. and Long Be: 
have fet thefe. down only, the reft being of Tels 


in Lat. 40° 18! N, 
Pig Miles of ee 
he Di 


To corredt for f feveral Days. : 


ik 50 the three- preceding Rules, the Long. may always be cor- 
ora fingle Days 2 pak if an Obfervation has been wanted for one or he 
| @° ‘ iy more, 


i 


( 40 ) } ; Ay 
more Days, then mark the Lat. and Long. at [aft Obfervation, or if this 
be your firft Obfervation fince leaving the Land, mark the Lat. and Long, \ 
of the Land you left; this is the only Lat. and Long, you can call certain: _ 
all the following Part of the Reckoning muft undergo a Corre@tion, which oh 
is made as follows: ae 
Take the Northings, Southings, Eaftings, and Weftings, that you have 
made fince’your laft Obfervation; or if it be your firft Obfervation, then 
for every Day from your leaving the Land, minding not to leave out the 
Diff. of Lat. and Dep. of the Day you correé& on, and bring them into 4 
‘Traverfe Table, by which you will have the whole Diff. of Lat. and ‘Dep. 
by Account fince the laft Obfervation; and with that fame Diff. of Lat. and ~ 
Dep. find the Courfe by Dead Reckoning; then obferve which of the fore- 
going Cafes that Courfe falls under, and corre@ by the Rule for that Cafe, 
But when an Obfervation has been wanting for feveral Days, then mark 
the Latitude and Longitude ‘you were in at your laft Obfervation, or leav- 
ing the Land as before, and then you may correct with a greater Degree of 
Certainty, efpecially in high Latitudes, by the following Rules, 


* 


, CAM SY Bap * a a 
Reckoning from the laft certain Latitude and Longitude. | 
When the Courfe given by the Mer. Diff. of Lat. and Diff. of Long. by 

Account, taken as Diff, of Lat, and Dep. is le(s than 3 Points, or 33 Des ~_ 
* grees, Sen ae ~ ID 4 
i Ruxe. To the Mer. Diff. of Lat. and Diff. of Long. by Account, fas 
ken as Diff. of Lat. and Dep. as fhewn in the Mercator’s Sailiag)\find 
Courfe, with this Courfe and the Mer. Diff. of Lat. by Obfervation, find 
® a correfponding Dep. which willbe the correct Diff.of Long, 


. EXAMPLE, ate Ane 

Having failed three Days ago from Lat. 49° 57’ N. and got no Obferva- 
tion till this Day at Noon. and find I am in Lat. 45° 23’N. and by Dead 
Reckoning Tam in 45° 12! N. having differed’ my Long. 171 Miles, rey. 
quired my true Difference of Longitude? ie 


M. Parts _M. Parts, 
Lat. failed from , 49°57'N. 3470 Lat, failed from HORST wo Rega O) ie 
Lat. by Account. 45 12.N,” 3047 Lat. by Obfer. © 46230 3063 


od 


Mer. Dif. of Lat. by Acc. 423 Mer. Diff, of Lat, by Ob t : i Fie 3 
To Mer. Dif. of Lat. by Acc. 423, and Diff. of Long. by Atco vor, 
the Courfe is 22°. Then with the Courfe 22°) wid Merid. Diff, of Lat, — 


between the Obfervations 407, I find the Diff. of Lopgiis 164 Miles, 
mei e Avi Wee ‘e 


ae 
CASE I. hs a 


‘When the Courfe given by the -Merid. Diff. of Lat. and Diff. of TI 
by Account, (taken as before) is greater than 3 Points, and. lef th: 


a 


Points. ; : ie F ? ‘ Mon ‘2 
*Ruxe. To the Merid. Diff. of Lat. and Diff. of Long by Accou 
taken as Diff. of Lat. and Dep. find a Diftance; with this Diftance, 
Mer. Diff. of Lat. by Obfervation, find a correfponding Departure; hal 
- fhe Sum ofthis Dep, and the Diff. of Long. by Account, is the corr 

“Diff, of Longitude. a tye wi 


\ " : Pet Mh, - 


‘ye 


L 


EXAMP 
ita, 


Be inten EXAMB LE, 


‘Shter Days ag ago. we were in Lat. 45° 23’ N. and have fince that Time 
fai ed between South arfd Weft, have by Dead Reckoning altered our Lat. 
4! Miles, a door Long. ve] Witles« but by an Obitiration this Day, we 
find we are in pitts 43% 34/5 required the correct Diff. of Long. 

, _M. Parts. M, Parts. 
Lat. failed from 45°23'N. 306 Tae failed from 45°23’ - 3063 
Lat. pwc. ; on. Ni 2937 Lat. by Obf. wr" 43» 34 2910 


Mer. Diff. of Lat. bs 132 Mer. Diff. by Obfer. 153 


by _—_— ee) 

Win the Merid. Difk af Lat. by. Ace. 132, and Diff. of Longs by Acc. 

147, I find the Diftance 198, and Courfe 48°. ‘Then to Diftance 198, and 

Merid. Diff. of Lat. by Obfervation 153, the Dep. is 1253 now 125 added 
to 147 is 272, and half this Sum, viz. +36: is the correct Diff. of Long. 


Co yAvhe OB. ett, 


When Thetoare given by the Me er. Diff. of Lat. and Diff. ‘of Long. by 
Account (taken as before) is more than ¢ Points or 56 Degtees. 

Ruxs. To the Merid. Dit. of Lat. and Diff. of Long: by Acc. taken as 
Diff. of Lat. and Dep. find a Diftance. » 

To this Diftance and, Merid. Diff. of Lat. by Opfereation find a corref 
goading Sig this iB will be the correct Diff. of Long. a 


EXAMPLE. 


in Lat. 43° 34'N. and have fince then made by Acc. 
and 256 Miles Diff. of m4 Welt, but find by Ob- 


. Parts. ev M. Pais. 


iuaniedh. ay 034/N. Lat. filed fromr43934" gro? 

oe by Acc. Ma aN: 2841 Lat. by Obfer. 42 30 2822 
Sees fe Sane 

Mer, mi il by Acts. 69 Mer: Diff of Lat by Obf. eer 


o Merid. Dif, of Lat. by Ace. 69, and Diff. ag Long. by Re 
| as Diff, o ‘of Lat. and Dep.) the Diftance'is 265, and Courfe 73 ~ 


Rance 265, a and Diff of Lat. 84 (the Merid. Diff. ue Tt by 
a) the Dep. 1 is 250, which is the correét Diff, of f Long. 

I ve given | at fome Length the different Methods of correcting ° 
0! ing by en Obfer muon, which are A sae done by the Ta- 
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A JOURNAL OF A VOYAGE,* &cy 
Sa ay 

ne ; Lee. | REMarRKs on Boar , Sunday, Nov. 6, 

Courfes. | Winds.}way 31796. 


cee | een: | a ee 
Lhefe 24 Hours moderate Gales, and fay 
Weather. 


al SW. by W.| N.E. At 6 P. M. the Lizard bore N. by E.Dift. 
es ars » 6 Leagues, from which I take my Depar. 
al it being in the-Lat. of 49° 57/N. ano 
5 Rs Long. 5° 14’ Weft of London. 
“3 5 Ss. W. Unbent the Cables and ftowed the Anchor, 
5 4 ie Severai Sail in Sight, ftanding to Weftward, 
eS Se 
SH shes : Atte , 
6 Variation t Z Point Wefterly. 
Lat, by | dat. by | | Beanz ang 
Courfe. lpia, |s ha] DER. Of. Ver. Dift.{D fF. Lon.} Long. in. SDit. 


oY 48 | Tg4 iat ty Si.M ary Sse 
: W.1ro60M, 


D277) 107 
”" 


go} a 42.24.N | 
W. | 


The Lizard bearing N. E. by E. Dif. 6 Leagues from the Ship, is the fame as if the Ship 
had faiied from the Lizard 6 Leagues or 18 Miles upon the pppoe, or S. by W. Point of 
the Compafs, and allowing for the Variation, as before taught, makes it S. half E. ditt. 18 
M. which is to be fet down as the firft Courfe and Dift. in the following Traverfe Table, 
The firft Courfe fteered by Compafs is S. W. by W. which allowing for the Variation, 
makes $. W. by S. half W. and the Sum of all the Diftances failed on that Courfe till two 
o’Clock, when it alters, is 13 Miles and an half, which being doubled, becaufe the Log. is 
heaved every two Hours, gives 37 Miles; fo the fecond Courfe and Ditt. to be fet down in 
the Traverfe Table is S.W. by S. half W. 37 Miles. In like Manner the fecond Courfe 
fteered is S, W. and the Variation allowed makes it S,S. W. half W. and-the Dift. on that 
Courfe fummed up and doubled, gives 56 Miles; therefore the third Courfe and Diftance to 
be fet down in the Traverfe Table is S. S.W. half W. 56 Miles. tre found the whole 
Difference of Latitude and Departure made upon the feveral Courfes en mark down upon 
my Slate or Paper what every thing that is to be found comes to, and afterwards fet them 


down in their proper | Columns as above. dae 5) 
“Uneerasar Sea We i" Hy. 
FAT Ana ow to Diff. of Lat. 95. 9S. and Dep. 48. f_ 
— TET We W. the Courfe is S. 27° W, Dift. 107 Mile 
| | then Lat. failed from, or Lizard’s Lat. 49° 57! 
<p 18 Diff. cf Lat. T 36'S oe 
ye x Lat. in, or Ship’s Lat. _ 48 21 Ne > 
hae hele "5'Sum of Lats, mee 98 18 
dea ae abs 4 Middle Lat, _ _— 49 2 
ey |)" |Com. of Middle Lat, ene 40 : 
95°9}  149°9| ‘Then with this Com. of Mid, Lat, 40° Si! 
oh or 45° found as a Courfe among the Degrees, 
3. 3.1 ene the Dep. 48. 1 in its Column, in the Dit, 
4°+TICol, ftands 273, which is the Diff.-of Long: 


“5 


St 3 ae Tangltnde failed from, or Liz'rd’s Longitude 5° 34/W, ; 
oe - vier | Difference of Longitude 73 Miles —— prt. 137 W. 
he oy! Loperese in, or Ship’s poreinuds, —- 6 27 W. Be 


Now to find the Courfe and Diftance to the intended Ports 


J Mer. Parts. pra os 
Pde SN NA 3323 Ship’s Long. 62 aW. 
Patmens? eONL | °.2393 St. Mary’s Long. xs OW. 


IMiles= 1x 2x Mer. Dit Lat.930 Diff. of Long. 1119 Miles = 18 39w. oe 


So from the Ship to St. Mary? s the Courfe is found by Cafe. in Mercator? s eae to 


be Ss 50° We Distance | 1060 Miles. en 
*. Ee 


A JOURNAL OF A VOYAGE ' 


~ 
es hae 


3 MR al Lee-|Rremarxs on Board, Monday, Nov. aha 
H.| K.| F. |. Courfes. | Winds. |way. 1796. Ay 


a 


nee 


on 


- Se hata 
atetsaty 


Fa! 2 6 S.W. by W. N. Thefe 24 Hours moderate Gales and cloudy 
4 5 5 Weather. cove 
HgsO do's N. W. Ata P, M. Spoke with the Charming] 
ge eh 1g Nancy, from Carolina, bound to London, 
io | 3 6 5. Wo pes sd 
oO a : - 
Bol, aaa 
i a ge ai 
% 6 4 6 P.M. got the beft and {mall Bower Anchors 
g 5 S. W. by S./W.N. W.! on the Gunnel, and unbent the Cables 
to 4 ia »| and ftowed them. r 1 
12 a Variation rt Point Wefterly, 


Dit; 
Long. | 


_ flat. byfLat. by Mor, 

“Courfe. {Dit | S. | W.] D.R.] Obf. | Dit. 
Je 30° W. i ae 93 | 53 [46-48 ee 44! 

i | | Ww. 


Long. in lacking bat Dift.} 
1° 1g | 7.40 [St.Mary's 5, 53° 
Ww. | W. 976 Miles, | 


eee 


The Variation being allowed on each Courfe, and the Diftances f{ummed up, as before a 
taught, the Traverfe Table, and ocher Work, wiil be as follows: a 
a 
“TRAVERSE TABLE,’ : i 
3 Courles,  |Dift. | N. | Si gE. | We] | Now to Diff. of Lat. 93.4 and Dep. «3,5 ‘ 
—_——_——- ———| | |] — | the Courfe is 30°, and Diftance 167 Miles, 
$. W. by S.2 W,| 43 3302] ° [2763] To the Departure made Yefterday 48 Miles, 
Ss. SW. LW. 39 3404) . [18,4] add the departure made this Day 53, gives’ 
Yee) ‘s. by W.2W. | 27 28,8 7-8| 10 Miles, or 4° 41’, the Meridian Dift, 
er of ao See ae easrabove, : ma 
he 
ae SURES Se 535 


gh 


Lat. from, or Jaft Day’s Lat. 48° 21'N. GE ; : ‘y 
Difference of Latituce 1 33S. Long. from, or lat Day’s Long. 6% ay’W, 
*. Latitude in, or Ship’ssLatitude 46 48N. Diff. Longitude pe city ik Nt IN ii 

, Sum Latitudes’ Pe UR): EG Long in, or Ship's Long. 7 n6W, ; 

Middie Latitude * ena7. 354 4 ie ; hy 

- Com, Mid. Lat. Cae ot oe 


Ale 


And to Com. Mid. Lat, 425 25, or 42°, and Departure 53.5, 


the Difference of Long, 
is 79 Miles, y . 


j + jae 

i ve OP ov pned Pi 

Then for the Courfe and Diftance from the Ship toSt. Mary’s, | Wyss 5 
Ship’s Lat,” g6° 48'N. 3185 Ship's Longitude (1/9? (46 'Wies), am 
St. Mary’s Lat. 37, 00 Ne 2393.» St. Mary’s Long. 25 6 Wy, a 


Diff. of Lat. 588 = 9 48 Mer. Diff.7q2 Diff. Long. 1040 Miles = 
Hence the Courfe and Diftance from the Ship to St. 
J. in Ivercator’s Sailing... 


ue: Ly eee eae ae 
Mary’s is tound as above, by Cafe 9 


By jh b f 
‘Nore, As the Tables are only calculated to fingle Degrees, the neareft Degree “ the 

Comp. of Middie Latitude is taken to find the Diff. ot Long, by, which is near enough for 
all common Purpofes at Sea; thus, the Com. of Mid. Lac. ig 42° 95's for whichhE taken an 
 @ 42° to find the Diff. of Longitude,s i 3 
aid ne is immaterial eh aah Diftance of the intended Port, or any other Land youth 
“proper to note in your Journal, be kept in Miles or Leagues there js only 12 Point : 
4 ‘tion here allowed, though in the Channel itis about 25° W. and as this is intepded 
Frew the Manner of keeping a Journal, the Error of Variation is of little Cont 
the Learner. F on 


. 


Wf, 


* 


FROM LONDON 


Lit? te Pact oI 


Courfe. baie | Se Cia Oof. 


_ By allowing for’ Variation on each Courfe 
Courfes, the Work will be as follows ; 


PRAVERSE JLABLE. 


 Courfes. [Dit] N. 1S. | BL | w. 

S. $.W. iw, 2162 Ts3 

«by W. cS 3513 ienae 
%, Zk. 4.0 39-5] 3-9] — 


es ed 


Diff, Lat. [96.3] 349/13. 3 


TO ST. MARY’S. 


Lee-{RemaRKS On Board, ‘iuefuay, Nov. 8tn, 


K.| F. | © Courfes. }| Winds. |way. 1796+ 
eal ‘S. We ) |W.NLW. | Thefe 24 Hours moderate Gales and clear 
4 ; Weathere 
oy At 6 P.M. faw a Ship to the Northward. « 
Al 4 {S.W.by S.|W. by NS iu 
4 5 ie) 
4a 6 , 
) ” 
4 5 
4 Siitos IW. Weft. I 
4 
4 
Variation 1 2 Point Wefterly. 


cr par alae 1,39 | 14 is a | 


x 


” Bs 


Wier. 
Dift. 
ann a 22 


Long. 


in. 


Rearing and Dift. 
St. Marys, 5. §7° 
W.020 Miles. 


batt, 
Long. | 


3.02 
4 


as before, and the Lee-way on the two la& 


Now to Diff, of Lat. 96. -3, and Dep. 14.4, 
the Courfe is S. 87 30° W. bDiit. 97 Miles. 


Lat. from, or lat Day’s Lat. ae a8. N. 
Difference of Latitude: I 36S. 
Latitude in by Account 4.5) 12 Nz 
Sum Lats, 92 00 
Middle Lat, 46 oo 


Com. Mid. Lat. 44 00 
‘To Com. Mid. Lat. 44, and Dep. 14, the’ 
Diff. of Long. is 21 Miles. ; 


3°95] Long. from, or lat Day’s Long. 7°40°W. 
Difference of Longitude o 21 W.) 
744) Longitude in by Account 3.7 We! 


Herd the tadtaaeey. DER: differing ¥1 miles from thé Lat. by Obfervation, I correct for 
the true Longitude; and as this is the firft Obleryation gotYince leaving the Land, I correé&t 


hy Cafe I, Page 33, as follows ¢ 
‘Ue i 


Lizard’s Latitude. -» 


Mer. Parts. 


To Mer, Diff. of Lat. by Account 423, and 
Diff, of Long. 173, the Courfe is 2 Points 5 
and to Courie 2 Points, and Mer. Diff. of 
Lat. by Obfervation 407, the Dit. ot Rarer ; 
is 168. 


Lizard’s Long. 5°14’ WwW, 
True Diff.of Long. 168 M2 4RW. 
Ship’s true Long. Sizes 


And to Courfe 2 Points, and Diff. of Lat. ! 


49°57/N. 3470. 
Ship’s Lat. by Account 45 12N, 3047 
Mer. Diff, of Lat. by Account 423° 
seat Eats 49°57'N. 3470 - 
Ship’ sLat.by Ob 45 23N. 3004 
Mer. Diff, by Observation ; 407 
Lizard’s Longitude. 5° r4fW, 
Ship’s Long. by Accs 8 7W. 

Henig ea 


2 5322173 Miles 


Ri ia) 
he ‘ship! has failed from the Lizard 
ded Port is found as above. 


between Lizard and Ship 274, the Diftance — — 
is 296 Miles. 


5.5. W. 2.96 Miles, and the Courfe and Dif. 


Lee- Remarks on Board, Wedneiday, 


Nov. 9, 
Courfes. | Winds. |way. 1796. 
S.byW.2W.| Wert 1 /Thefe 24 Hours moderate Gales and clea: 
Weather. 


At 8 P. M. fet up the Main and Mizen 
Top-Matt Shrouds and Back-Stays. 


S.byW. ,| W.byS.] 2 


Variation is 14 Point nearly, or 13? 43’W, 
uN . per Amplitude. 

Me a] | Lat, byjliat. by] Mer. |Dift, = Long. | 4 
Courfe. | Sit.} Ss. E. | D.R. | Obf | Dit. | Long. |? in, \Bearings and Dift, 
S.9° Bb, | 76 | 75 | 12 | 44? 8 | 1° 43! 10° aA tile ty: S.61°3¢ 

W. | W. 898 Mies. 


4 


Allowing for the Variation and Leeway, as before, the Work will ftand as under : 


TRAVERSE TABLE. Now to Dif. of Lat, 74.9 S.and Dep. 11.8, 

7 the Courfe is S,9° E. Dirt. 76. : 

pana ce ets ey | a Bi we Lat. from, or laft Day’s Lat, 45° 23'N. 

S.4E. 46 45-8) aes Dift.of Lat. i a5 Ee. 

by E.ZS. 10 4) ‘ ‘ PT ee 

S. by z5 vai ‘ wiht ae _._! Latitude in A TISLN 
Diff, Lat. 74. 63} - | Sum Lats. \ 89. 3n 
Fe lean | i eee 

enti (OM. Mid, Lat, 


; 5 ars 
And to Co, Mid. Lat.45°15’, or 45%, and 
Dep.11.8, the Diff. ot Long. is.17’E, 


Long. from, or laft Day’s Long. 8° 2'W. 
‘ Dif, of Long. } Q 17 be 
} Longitude in i gs 


ae F 
_ Having the Lat, and Long. in, the dire€t Courfe and Diftance to the intended Port jg 
* found (by Mercator’s Sailing) as above. ae 


t 


Nore. Then the Tenths on any Wide are more than 5, or half a Mile, you muft call 
that Side one more than you found it to be; but when they are lefs than 5, then you need 
take no Notice of them 3 as in the above the Difference of Latitude and Departure are 74.9 
and 11.8, which I call 75 and’ 12, becaufe the Tenths are above 5. fai, 

But when you take the Difference of Latitude and Departure to find the Courfe by, then 


take them in Miles and Tenths, the fame may be obferved in-cafting up the Knots and Fa- 
thoms. 


t 1 . pe a A ‘i: 
A he ‘ . 
If, when doubled, the Tehths are more than 5, fet one Mile more in the Traverfe Tables 
‘but if lefs, omit them, as there are no Tenths in the Diftance Column. Some keep an Ac- 
count of the Longitude made from the Place they take their Departure from, which is here 


omitted 5 thofe that chufe may make a Column for ite 


! 


FROM 


LONDON TO ST. MARY’Ss 


Prat Lee-{ReMaRKs on board, ‘Vhuriday, Nov. 4 
MET OM Se Be Courfes. Winds. |way. 10, 1796. 


——- 


2 3 5 | W. Handed S.S_W. 3 | Phefe 24 Hours hard Gales and fqually, } 
4 3 5 | Main-Sail with fmall Rains. | 
Oars 5 | Handed Fore-}Sail 

3 | Lay | too lap N.W, by N.| FN. by E. | 
xo drift} 14]Mile per Hour Ww. 5 |jsaw a Ship to Windward with her] 
12 | up. IN Whoff N, - W. by S. 5 | Jury-Mafts up, 


2 
4 ; : 
6 | Set | the |Fore-Sail clofe] reefed. and |Main-Sail, more moderate. ey 
it 3. W, NWbWEW]| 4 |Set Top-Sails clofe reefed. ae 
10 _5 
12 5 Variation 14 Point Wefterly. 


Lat. oe Lat. by} Mer. |Duaif. i i 
Obf. Dift. | Lone. | Long in fastettt aad Dift. 
2° 8’ 135! W. 18° 20°W. (St. Mary’s S.61° 
W. 876 Miles. f 


“Courfe, loin. [st lw.lS 
poe 25 | ih az 4 = | 
Ww : 


A a a a aaa a nea 

Taking the Middle Point between the Point on which the Ship comes up, and the Point 
which the falls off for the fecond and third Courfes, as taught in the Rules for lying-toy 
and then*allowing as before for the Wariation and Leeway, the Tiaverfe Table will ftand as 
follows : 


Now to Diff. of Lat. 3.85. and Dep. 25 We 
a Dit:|. NN.) S. | -E. | w. | the Courfe is 81° 30°W. Dit. 25 Miles. 
Pontes ; Lat. from, or laft Day’s Lat. 44° o8’N. 


ee 


WON. W. 5 W.} 27 | 7.7 ; 19.8] Diff. of Lat. 00 ‘04 S. 
NeN. E. 2B. ie 4.6 < y 
Ne byE.E. | 9 | 8-5) | 3-0)" | Latin 44 ‘ouN, | 
5.$.W. 30 2761 12.$| Sum Lats. 83 12 
Middle Lat. 44. 06 
} : 6, Com. Mis. Lat. 45 54 
oe ae re ie And toCom, Mid. Lat. 45°5a!, 326; and 
Deg, 25, the Diff. Long. is 35 Miles. 
8 25.0 Long. from, or laft Day’s Long. 7% 45’W, 
Diff. of Long. = o 35W. 
Long. in —— 8 20 
; "Phen to find the Courfe and Diftance to St. Mary’s 3 
Ship’s ats! ‘ 44° 4’N. 2952 Ship’s Long. 8° 20°Ws 
St. Mary’s Lat. 37 00 2393 St. Mary’s Long. woe 


Dif. of Lat. 424 Miles =07 04 Mer. 558 Diff of Long. 1006 = 16 46 


caoce toe Courfe and Diftance from the Ship to the intended Port is found as above. 


Nore. The Difference of Longitude each Day is fonad by Middle Latitude Sailing, © | Hee ] a 
which is fufficiently exact for any fingle Day’s Run in thefe Latitudes, but the Bearing and ete 
Diftance of the aang is found by propster 8 Sailing, Cafe I, 


4 * 
* 


he 


Lee | RemMarxs on Board, Friday, Nov. 11th, 


Courfes. | Winds. | way. 


Caim. 


1796. 


nee see 


The firt 8 Hours calm and foggy, the reft 


iff Gales and clear. 


A Current all Day fetting N. W. by N, one 


2 Seale 
mM OnBmDnDOnB nN 


Lat, vy | bat. py 
Courfes. ne Site IVs | Ds Ret (OBL 


Miie per Hour. 


i 


Variation 1 I Wefterly. 


Wier. {Datt. of moe | 
D ff. | Long. [Bearingand Dif. 


Serer ts 33 °49'N. 


The Setting of the Current and ‘ts Drift in 


«au 22 oe Io wale Via, 5.00°W. 


Dift. 790. M.} 


24 Hours being made a Courfe ard Diftance, 


as has bee taught, and the pone and Leeway allowed for as ree the Pe will be ' 


as follows $ 


TRAVERSE ‘LARLE. 


; Goines. Dit nie tls iey 
SW. by W. 2W | 72 
N.W. iW. 24 


But the Lat. by Obfervation differing from 
Long. and as our lait bse verao, was Me 


Page 39 ) : 


aa M. Parts. 
Laft obferved Lat. 45° 23'N.° 3063 
Ship’s Lat, by Account 43 49N. 2091 


nel 


» Mer, Dif. by Account ~~ 132 


Laft obferved Lat. = =». 45° 23"N. 3063 
Ship’s Lat. by Obf. 43 34N.- 2910 


on 


Met) Dif. of Lat. by Obf. cli sh aR 3 


Long. at lat Obf. Sones 
Ship’s Long. by Aces 30 15 


Diff, of Long. by Accs 2 1322133 Miles” 


4 


ste whl 


Now to Diff, Lat. 14.78. and Dep. 82699. 


W. the Courfe is 8S. 80° W, Dif. 54 M. 
Lat. from, or laft Day’s Lat. 44° 4’N, 
Diff, Lat. 00 15.8% 

| Latitude in Tare Seite 
Sum Lats, : $7 Be 
Middle Lat. 43 Sm 
Com. Mid, Lat. 40 


aba 
And to Com, Mid. Lat. 46° 3’, or 46°, : ‘ 


and Dep. $2.9, the Diff. of Saki is ey 
ieee 


Long. from, or att Day’s Long. a 20'W. 


Diff, Long. < inher 


Pi 


Long. in my Account il ‘ pn ren 


the Lat. by Account, I correé for the ete 
Days ago, | i work a as follows: (See Cafe 1, 


‘ 
w 


To Mer. Diff. of Lat. i aia 132; fant" 
Duf. of Long. by Account: 1345 the Dit 
is 190. 

And to Dift. 190, and ae Dif. of La 


ni 


titude by Obfervation 153, the Diff. of Lon- — Kae 


gitude is 112, 
Then 144 4 1122=246, sic this: Gem 
123 is the true Diff. of Long.» 


Long. at Jatt Obfervation eS ee 
Diff of Long. 123 > = 


Ship’s true Long. 


FROM LONDON TO ST. MARY’S. 49 


Lee- | Remarks on Board, Saturday, Nove.12, 


H.] K. F. Courfes. | Winds. |way. 1796. F 
2 5 |wW.S. W. S. Thefe 24 Hours moderate Gales, with 
4 5 _ Showers of Rains. 

6 5 A great Swell from the S. W. for which J 
8 * allow 6 Minutes» 

10 

2 5 


? S.W.byW| S. byE. 


to 
12 


al 
n 
AWWHWWWPADHHHL 


Variation 1 Point per Azimuth. 


Lat. by | Lat. by Mer, Diff. of 

Courfe. Inia. St | wW.{ D.R. Obf. Dit. | Long. 

Senge 4 83 (3? 67, saaiee, [* se z* 32! 
; We 


Long. 
in. 


Bearingand Dift, 
11°37'|St. Ma. S. 61° 3: 
. Dif. 710 M. 


In this Day’s Work the Swell is to be confidered as a Current, whofe Drift in 24 Hours 
is 6 Miles, the Allowance made for the Swell; and as it comes from the S. W. it heaves 
the Ship towards the N. E, and the Variation allowed upon it makes laft Courfe N, E. by 
N. as in the Traverfe Table. 

a —~ Now to Diff. of Lat. 49.8S. and Dep.6 | 
i PABLE. ae | 
Ce ee W. Courfe S. 53° W. Dilt, 83 Miles. 


r Lat. from, or laft Day’s Lat. 43°34'Ni 
Courfes. |Dift.) N. Ss. E. |W: | Difference of Latitude 09 a Sg. 
“at Latitude 4m aaN. 
S.by W. | 58 320 48-21 co Late, ae 
S.W. 32 226 22-6} 
6 Middle Lat, 43 og 
N.E. by N. 5 as Com. Mid. Lat. 46 51 


To Com. Mid. Lat, 46°51’, or 47°, and 
§ 548) 3-2/70.8 Dep. 67.5, the Diff, of Long. is 93 Miles. 
5 3-3 Long. from LO” 5° Ws 


| |ggs8 Gir Difference of Longitude, 92 Miles 1 32 


Longitude in Dl 47 


To find the Bearing and Distance of the intended Port, on Mercator’s Chart» 


Lay a Ruler acrofs Mercator’s Chart, in Lat. 42” 44/, and fet one Foot of the Coni- 
paffes on the Meridian of London, and the other in Long. 11° 37’W. lay off that fame 
Diftance from the Meridian of London, by the Edge of the Ruler, and that will thew the 
Ship’s Place. Then lay the Ruler over the Ship’s Place, and St. Mary’s, and take the 
neareft Diftance between the Ruler and Centre of the Compais, flide one Foot along the 
Side of the Ruler, and the other Foot will fhew the Courfe to be S, W, by W. Ww. 
_ Then take in your Compaffes the Diftance between the Ship and St. Mary’s, and apply it 
to the Meridian, (fometimes marked with Leagues) taking care that the Points of the 
Compaffes aré 4s much Above the one Place as they are below the other; the Degrees, or 
_ Leagues, between Points will be the Diftance: Thus, the Diftance between the Ship 
and St, Mary’s laid the Meridian, is about 113 Degrees, or 705 Miles = 235 Leagues, 
-In like Manner may the Bearing and Diftance. between any two Places be found, and the 
Ship’s Way pricked off upon the Chart by the Courfe and Diftance made good every Day, 
as many do without finding the Difference of Longitude as praétifed by the Dutch, and 
others, though not focorreét as to find the Longitude every Day, 


H 
o 


Lee~|Rzmarxs on board, Sunday, Nov. 


ores 


i 
Bearipg and Dit, | 
Su Mary’s bears S., | 

66° W.-Ditt. 580M: 


; Lat. by|Lat. by) Mer. |Diff. of 
|jCourfe. [pie S{W{D.R.-| Obdf. “| Dit. } Long. 
5.40% |} | | 
een tert | oat 40.56 


Long in. 
ae 
6° aw awa | aust. 


7m ay ; Lat. from eonune 42 44 
tie od Le Difference of Latitude rg 
Courfes. uu a eh E. |W. Kede sth ste 
‘{S. W. by W.2 WJ 24 [2.4 20.6 Ree aa 
S.W.byS.2W. | 66 48.91 - 144-3]  Sumvof Lats. ~“83—“g0 
Ss. W. = W. 29 £7 04 2313 \ \ ToT aes 
$.£ W. 30 30.¢ rls Middle Latitude m—= 42 60 
— —-|——|-— NISRA 3 
Diff. Lat, 108. 5] Dep.) 89. _ % 
ea Com. of Mid. Late 4s Aden BO % 
7 / 1 < = J 
To Com. Mid, Lat. 48, and Dep. 89-7, the Difference of Long. is 121, 
Long. from t (i BEM} j , 
Diff. Longitude 12% == Beis be ba pean ei 
Long. in 1338 
Ship’s Lat. qo? 56° Mer. Parts . 2696 Ship’s Long. 13° 387 
De of $t. Mary’s 37 00 Mer, Parts 2393 St. Mary s Long. Pea! 
“Proper Dif. of Lat. 3 56 Mer, Diff. of Lat. 303 Diff, of Long. eh ‘ae 
6 aes ° 
) 3 be ‘ . * 
In Miles - 246 In Miles - 68s 


Hence the Courfe and Diftance is found as above by Infpeftion. 


‘ 


F, i aCourtes.. Winds. | way. 13, 1796. Ih: 


2m] he 5 |S.W.byW.ZW.}| S.E.2E. | £ |Moderate andhazy Weather. 
é % 6 Made more Sail. X 
I S.W. iW. 0 
TQ) 1 OMA. ‘ 
12 | 7. i, Set Top-Gallant-Sails, | 
Sat pic eal bk dt ey 
4) 7) 2 
6) 75) 301 Se We by Warps. by E. x 
Say) at 
ro] 7] 54 ‘SEW. E.S.E. x e : 
12 4 4 Variation 2 Point Wefterly. 


FROM LONDON TO ST. MARY’Se 5I 


7 er Lee- REMARKS on Board, Monday, Nov. 14, 
Courfes. | Winds. |way, 1796. 


2 7| 3 |W.byS. | E.S.E. Frefh Breezes and {qually with Rain, 
474 
6| 8 
Ben tee 6 
LO) fi 8 |. f2 In Top-Gallant Sails. 
| EAs i Sg ae) Ww. S.E. 
2) 84) 2 Saw a ftrange Sail on our Lee-bow, ftand- 
AGH Th F ing on the fame Courfe with us; hej 
61 8|{ 2| W.byN. _ “jf feemedto be a Snow deep laden. 
Sere 5 
2 oe ; 
Boar fe Gi Variation 2 Point Wefterly. 
eee 
us + Lat. by Awe biff, | Long: 
Courfe. lpia. | S. W. Obf. Long. | in. |} Bearing and Dif, 
| ing St. Maty’s, b. S.60° 
s.80°30wl18> lect = 40°20 [9° 7/W. 17°37’ |30° W. Dit. 406 M. 
, Lat, from 40° 56’ 
TRAVERSE TABLE. Diff Lat. Sa 
Latitude in’ ~ 408 26 
Sum Lats. Sr 22 


Wiky NeW. 53 | 2-9]— 57 


Middle Lat. 2)40 41 
pele 


Dif. Lat.30|Dep. 177.9) a vic a 


Now to Diff. Lat. 30 M. andDep. 178, the Courfe is S$. 80°30°W.-and Dift. 182 M. and 
to Com, Mid. Lat. 49° 19’, and Dep. 178 M. the Diff. of Long. is 236 M.— 3° 56’ 
: Long. from 13 39 


Long-in 17 35 


But the Lat. by Account differing from the Lat. by Obfervation, I muft correét for the 
true Long. and as it is two Days fince my laft Obfervation, I correét as follows, ie Rule HI. 
Page 48. , 


} Ae 
Fa M. Parts. cat st 
Laft obferved Lat. 43° 34"N. 2910 To Mer. Diff. Lat. by Acc. 253 M, and 
| Lat. by Account 40 26 2647 Diff. of Long. by Account 450 Miles, the 
4 m——- Dift. is 522 M. over 61°. 
Mer, Diff. Lat. by Account 253 And to Dift. 522 M. and Mer. Diff. Lat. 
pee by Obf. 261 M. the Diff. Long, is qsa2 M. 
‘Laft obferved Lat, AA Mneh 2913 the true Dif. Long. 
Lat. by Obf. (i:40° 20 2649 
: * ——- Long. at Jaft Obfervation 10° 5” : 
Mer. Diff. of Lat. by Obf. 261 Diff, of Long. 452 M. Wee 
Long. at lat Obf, PP 08 5a4 True Long, in 7 a7 
Long. in by Acc. 17035 od 


Diff. of Long. by Ace 7 j0=450. 


A JOURNAL 


‘OF A VOYAGE 


Lee-|RemARKs on Board, Tuelday, Nov. 15, 


H.| K.| F. | Courfes. | Winds. |way. 1796. 
eee | ee pemecee | erence wereerecemennes | cee eet | weer | ret nt 
2 | 6 6 Ss. W. S.S.E. | 2 |Freth Breezes and cloudy. 
4); 7\| 2 
Clete 
8 | 6 3 j 
Io 6 4 | S.S.W. |S.E.byEJ x JA Current fetting from W. 2S. all thefe 
12 5 7 24 Hours £a Mile an Hour. 
a 2 r 
4 : 5 Made more fail, the Breeze feeming to fall 
Gil) 6 Pah Wes Wil | aed 1} away. 
a ne ; 
to 4 8 Variation 3 Point Wefterly, per Azimuth 
12 al. 6 obtained this Evening. 
Lat. ay Lat. by} Mer. | Dit 
Courfe. | Dit. Is. | w. le Obf. | Dift. | Long. |Long. in.| Bearings and Dit. 
aI SaR gO To 4 Gi | St. Mary’s b. S. 64° 
Ww. | 2. ae 98 | 29-1 | N. {| 298’ | r9.45 |W. Dift.232 Miles. 
To Diff. Lat, 738M. and Dep. « 98 M. x 
Ae ee | the Courfe is Ss 51° 30°, Dift. 126 Miles. 
i Lat. from 40° 20° 
ries Raduck Winks is aio) Oa 5 38 
56 28.8 48 0 Lat Gh 25 
W. | 45 40.7 1903/3 39 
. ARE a 2.3 ron eee Sum 4)79 22 
Botuleaes veqd Middle Lat. 39 4X 
ge eee Com. Mid. Lat. 5° Ig 
Diff, Lat. 77.91! ep. 68-5 
ToComes Mid. Lat. 50°19!, and Dep. 93 M. the Diff. Long. is r28.= 2° 8/W. 
Long. from 177 397°Wa 
Long. in 19 45W. 
Ship’s Lat. 39° 2'N. Mer. Diff. 2548 Ship’s Longitude 19° as® 
St. Mary’s Lat. 37 0 Mer. Diff. 2393 St. Mary’s Long. 2 irate 
ee. Mer. Diff. Lat. 155 ° 5. 81 
Co eee “ wh Geer) 
/ eel ‘ Ve Sk + 
Proper Diff. Late 122 Diff. Long J, 425 As 
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Hence the Bearing and Diftance is found as above. 


FROM LONDON TO ST. MARY’S.. 
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Lee- Remarks on Board, Wedneiday, Nov, 
Courfes. | . Winds. [way. 16,1796. 


»| KOU EF. 
Sa) | a Name tee —— | en | ee EE, 
2 4 6 S. W. 5.E. by S. 1 |Moderate Breezes and hazy Weather. 
a 
6 ; 4 Unftowed the Anchors and bent the Ca- 
8 5 6 bles. 
LORS S.W.by W.| S.S.E; PS 
z| 6) 3 The Breeze falling off, got out Booms,’ 
ales 07 and fet Steering Sails. 
AES “| 22 
6] 6 ' W.byS. S, Es 
8 6 3 
TOR POs" a : 
I2 7 2 Variation 2 Point Wefterly, 
Lat, by|Lat. by}! Mer, |Duit, a Long, 
Courfe. loia.| Sz [we D,R.| Obf. | Dift, | Long. in, Lputince and Dif, 
; | | ; $22) “y) 22)'30f S:.Mary’:S.70° 30’ 
§.53° W.{ 138] 73 | 3117 Aya Ww. W. [ae 15| W. Dit. 146 M. | 


A Taavenst TASLE. ee ee as Bsn Dep. 117M. 
; , : 
Couries. [Dit] N. |S. |B. | We | . SOe CourleisS. 58° W. and Ditt.138 Me 


"Teper eda tt mat. from O of 
S.W.4 W. 41 2707 30-4 ‘ 39 
5. W.2W. 46 2704 3669 Made Diff. Lat. a 13 
W.S.W.i W. | 53 17*9 49-91 pie in ee | - 
pean] ee | aaa aR ‘ > 
Sum 2)76 st 


Diff. Lat. 73.0lDep.117.2 
Middle Lat. 38 25 


| 


| 


Com, Mid. Lat. 51 35 
2, the Diff. Long. is 150 M.=2? 30° 


With Com. Mid. Lat. 51° 35’, and Dep. 117. 
Long. from 19 45 


| 


Long in “ib Bale 


Ship’s Lat. 37° 49! Mer. Parts 2354, Ship’s Long. 222 16 

St. Mary’s Lat. 37 00 Mer. Parts 2393 St. Mary’s Long. 25 6 

Proper Diff, Lat, 49 Mer. Diff,Lat. 61: Diff. of Long, 245i 177, 
a i Sesh at : 


REMARKS Of Board, ‘Vhuriday, Nov. 


Lee. 


H. | K.| F. | Courfes. | Winds.|way. . 10, 1796. 
2 7 {| 41 W. by S. Sk Frefh Breezes and cloudy. 
4) °7 7 \e : 
Golcut ties At 10 A. M., faw the Ifland of St. Mary’s 
g 3 5 ; bearing S. Dift. § Leagues, and ttood 
16.13 5 Ww. in for the Harbour with a fmart Breeze. 
wz} 71 4 
el roel) 2: 
“ 6 
414.57, page 
Sd Pee Ae) 
8} 8 $.S.W. EW 
1D)|>). 8 
12 Variation + Point Wefterly, 


Souefe: [Dies | XN, [ De aR Mer. Dift.|Dif. Lon.] Long. in. 


14° 59! | 172 25° 7/We | 


C54 3 


ERSONS coming froma long Voyage, without Doubt, try for Ground 
p in Time, and, if poffible, would keep in the Latitude of 498N. in 
which Latitude, and in go Fathoms, Water, you will have fine Sand 66 
Leagues from the Lizard; but fhould you be, inthe Latitude of Scilly, then 
oarfe Ground, and co Fathoms. In coming in, having ftrack Ground in 
go Fathoms, you will, from the Latitude 49° 30! to 49%, meet with the 
time Depth; then, failino 6 or 7 Leagues, you will thoal 5 Fathoms at 
gnee; you run in that Depth for fome Time, and deepen again; and 
ak in three. Leagues you thoal again; for it is to be fuppofed the | 
sround ts not gradual: You muft therefore have Recourfe to the general 
Soundings, not to Particulars, But if, in coming in, you meet with Sand _ 
interfperied with black Specks like beaten Pepper, and you have 64 Fa- 
thoms, then Scilly bears N. E. by N. 14 Leagues; and if, at any other 
Depth, you have the fame Soundings from go to 64 Fathoms, you have the 
Channel fairly open. When you are in the Latitude 49° 30’, and have 4¢ 
Fathoms, you mutt be fare to fleer E. S. E. ; E. and then you will but keep - 
your Latitude good ; which, if poflible, do not go to the Northward of, 
nll you get within Scilly ; nor then, without you have an Opportunity of | 
making the Land, When you are abreaft of Scilly, if you be not to the 
Southward of 49° 2¢', nor to: the Northward of 49% 30', and have 60 
Fathoms, you-are fure to be the Length of Seilly, and in the Latitude as 
before mentioned; with 35 Fathoms you are a-breaft of the Lizard. / 
N. B. It is bet to keep in the Latitude 49° 24’ and fteer the above 
Courle ; for the Tide, a good Way to the Weft of Scilly, runs g Hours ta 
the Northward, and but 3 to the Southward. : 
Hat any Time you fhould be to the Southw 
Fathoms, or in the Latitude of Ufhant, or fart 
reddifh Gravel Sand, with many Pieces of Shells; which Sonndings are no — 
where to be found in the Channel, If in the Latitude of Ufhant you have 
£6 Fathoms, you are diftant from thence 36 Leagues; if 79 Fathoms, II 
Leagues; then you muft be careful in the Night, or thick Weather; to. 
come no nearer to it then 63 Fathems, nor to the Leams than 65 Fathoms. 3 
You may know when you are to tne Northward or to ‘the Southward of 
Scilly by the Ground. ” When you are to the Northward, or in the Lati- 
tude of it, you have Ouze on the Lead from 85 to 60 Fathoms; then-you» 
muft haul to the Southward till you meet with coarfer Ground, which you 
will have to the Southward of Scilly ; you may depend. on having Ouze on) 
the Lead: in. this Latitude, or to'the Northward of it; fo that, if you keep 
the Lead going, you may prevent falling to the Northward. For your: 
better knowing when you are near Scilly, you will find on the Lead black 
Stones, the like of which are no were elfe in the Channel. In the Night 
come no nearer than 53 Fathoms; and in that Depth you are not above 3 
Leagues from the Scilly Rocks. ‘That you may know if you be within 
Scilly, and in the Channel, ftand to the Southward and you will have Gaeottt 
Water; to the Northward and youwiil have fhoaler. Come no nearer to the 
Lizard in the Night, than 45 Fathoms. If Tanning up the Channel in the 
Night, kecp withéut the Stteam of 40 Wathoms, for in thet Stream the — 
Kddyftoneties: Between the Start and Portland, no nearer than 24. Fas) 
thems; nor from Portland to the Nefs, than 20 Fathoms, if in the Night. 
“orthick” Weather. When you are in a fair Ww shat 
always have fine Sand, intermixed with black 
By this Time you wilkmott probably have 
. i 


ard, and have from go to 70 
her Southerly, you will have 


Specks and -Hake’s Teeth. 
made the Land; but obferve, 
a ae thar 


ay up Channel, you will) 


r 
if 


ee) seh . 
that between Beachy and the Wight there.are from 30 to 38 Fathoms Water, 
| _by which you may be led to imagine-yousfelf farther out than you are. That 
Depth is found at four Leagues Diftance from the Oars and Eaftborough- 
head. hy ; | 


The Ue of Mareator’s Chart. 


| By the Latitude and Longitude in, to prick off the Ship on the Chart. 

. Ruut. Lay the Ruler acrofs the Chart in the Latitude your Ship is in, 
then look upon the Equator, or Line marked with the Degree of Lon- 
gitude, for the Longitude your Ship is in by your Reckoning, and fetting 
one Foot of your Compaffes in that Longitude, take the neareft Diftance to 
fome North and South Line, and from where that Line croffes the Edge of 
the Ruler that lies in the given Latitude; lay off that fame Diftance along 
the Edge of the Ruler to the right Hand, if the Longitude you are in was 


tothe right Hand of the North and South Line, or to the left Hand, if it 

was to the left Hand ; where this falls will be the Place of the Ship: But 

this will only do when the Longitude marked on the Chart, and your reck’- 

oning of Longitude in, ate both counted from the fame Meridian. ‘There- 
{ fore, for a general Rule, take the following, viz. 


To find how any Place bears from the Ship. 

Rute. Laya Roler from the Place of the Ship to the Place you would 
know the Bearing of; then fet one Foot of your Compafles in the Centre of 
fome Compafs near the Ruler, and take the neareft Diftance to the Edge of 
the Ruler; then run one Foot of your Compaffes along by the Edge of the 
Ruler; keeping both Points perpendicular to it, and obferving what Point 
of the Compafs the other coimes neareft to, which will be the Bearing re- 
guired.. 


_ To find the Diftance of any Place from the Ship. 


a Sie A wines wise 1. 
ft If the Place be in the fame Longitude that the Ship is in, that is, if ic 
bears due North or South, then the Difference of Latitude between them, 
~ turned into Miles or Leagues, will be the Dittance. ria 


apni. | IC Mb Aria G8 Be TT, 


i If the Place be in the fame Latitude the Ship is in, that is, if it bears due 

v Eaft or due Weft, then take Half the Diftance between the Ship and tha 

Place in your Compaffes; and fetting one Foot on the Line marked with 

the Degrees of Latitude, in the Latitdue the Ship is in, fee what Latitudes 

the other Foot will reach to, both above and below it; the Difference 
between thefé two Latitudes will be the Diftance required. 


t When they are neither in the fame Latitude uor in the fame Longitude with the 
ae | Ship. 

ee i) ah CuANS Bi He 

Rutz. Take the Difference of Latitude between both Places in your 


 Compaffes from the’ Equator, or graduated Parailel; and laying a Ruler 
-- over both Places, put one Foot on the Ship’s Place, and flide your Com- 
 paffes along the Edge of the Ruler (holding both Points parallel to the Me- 


-ridian) until the other cuts the Parallel of Latitude pafiing through the Place, 


<i (ot NY 
aS ved 


* ( 56) 


(or E. and W. Line cut by the Ruler) and then flay the Compaffes. Take 


the Diftance between where the Point refted by the Edge of the Ruler and 
the Place (or where the Ruler crofled the aforefaid Eaft and Weft Line) in 
your Compaffes, and apply it the Equator, or graduated Parallel, and that 
will give their Diftance in Degrees, which may be turned into Miles or 


Leagues; and in the fame Manner as you find the Bearing and Diftance be- © 
tween the Ship and any Place, you may alfo find the Bearing and Diftance — 


of one Place from another; or if the Diftance between the Ship and Place 
be taken in your Compafies, and applied to the Side of the Chart, or gra- 
duated Meridian, nearly in the Parallels of the Ship and Place, will give 
the Diftance in Degrees as before ; and for this Purpofe there are generally 
marked on the Sides of Charts Scales of Leagues, by which the Diftances 
between the Places may be readily found. 

Or the Diftance between two Places upon a Mercator’s Chart may be eafily’ 
found thus: ‘e 

Take half the Diftance between any two Places, and with one Foot of 
the Compaffes in the Middle Parallel, extend both Ways upon the gradu- 
ated Meridian; count the Number of Degrees between both Points, which 
will be your Diftance, either in Leagues or Miles, according as the Scale is 
divided, a Yale 
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26 
27 
238 
29 
30 
31 


~O1.0}/90-0 
0220/0041 


03.0/00-T 
04..0/00+2 


05. 0/00+2|, 
0620/09 +3 
§07.0|00+3 
08 ,0/00+4 


09 .0J0044 


10.0|00e2 5 


18 .of00.9]- 


19 +¢ 00.9 
20,0j01.0 


T2I]12009jO%e9 
22 |121.9/06.0 
23 }122.9|06.0 
24}123.9|06.1 


255124-9/06. 1] 


26(125.8 


64|163.8j08. 1 
654164, |08.1 


‘ei. 


180. 8]08.9 
181.3}08.9 
182.8]09.0 

Ae) 


ole ie is! 
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7|190. 3109-7 
197-1097 
198. 8log.8 
2,00|199+8log.8 


2.011200+8109-9 
02|201.8|o9.9 
03 |202.8|10.0 
04 |203+8|10.0 
05|204.8]10.1 
06|205.8}10,1 
07|206.8}10,2 
0$1207.7|10.2 
09 |208. 7110.3 
10 |209+7|10.3 


ZIT|Z10+7|10064 
12 |211-7|10.4 
13 |212+7|10. 5 
I4|21327|10+5 
15|214.7|1066 

10.6 
10.7 
1007 
10.8 
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23(22207/1T-0} 


24|223.7|11.0 
22A67|IToI 
2G al Lite I 
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2290711 Le 3 


23067111.4 
231.7 (i194 
23207 | TE 5 
123307 |XE» 5 
25407|1L65 
235-+7|10.6 
7|230-7 |11.6 
2375 FILL. 
23807 \11)e7 
23907 \11-8 


us 


24.1/240.7 
4.224127 
43 |242-7 
44|243+7 
451244°7 
46|245.7 
47 |246.7 
4812477 
49 |248-7 
50124967 
251|25007 
Saal” Sana 
516)) acral 
SHI 5 397 
55\254¢7 
59|255+7 
57125047 
58125707 
5912537 
60|259+7 
“261 2.607 
62|261.7 
63 |262.7 
64.|263-7 
65 |26407 
661265.7 
67 \266.7 
68|267.7 
69|263.7 
70 1209.7 
271|270+7 
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2819102 28 
29 +9029 
3069 03-0 
318/03. 
3223/03.2 
33+3/03.3 
348/03 .4 
35-8)03-5 
36.8|03.6 
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08 |207.0120.3 
09]208.0]20.4 
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_Difference is Patiinde and: ‘anetned for § : Point, 
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ference of Latitude 


and Departure for 3 Point. 
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63/269-1 33.6 
64|261-1138.7 
65|262-113849 |j 
66|26321}39-0 |] 


$3|279-914T-5 [he 
$4|280.9}4 1-6 18 
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291/287 0314267 
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Shoreham os 2's 45159 1* St. Mary’s, do.|49 57. (6 36 1-4 
Arundel ve. eee | 50 
Selfey Pill ..-../50 


wn Novotel Gap Sep is 
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The current in the mid. chaninelis N. EL ie 
d about 1 H. 30 M, after high water; and it © |@e)|| 
4 em ferie De runs off Dungenefs 4 H. to 4 and an half |p 
‘a oft Pa e159} hours; in the Downs 4 hours; and eaft in | 
Ile of W ight, the King’s channel, 3 hours after. high , 1q7 
* Bembridge Waker. i ee By 
¢ poe a Point |5° The’ following table fhews the time of high | |) i: 
4 Give Ah : i Peja ed water at the principal headlands, &c. inthe |g” | 
: Ba ) Cathe- bo -jlChannel, on fulland change days, and the 

ret Ss mbes S tl ; io (i 4 } 

# Neodle’s ie es ime the current runs after high water 
Pool Harbour «..}50 
St. Alban’s Head,}50, 
“# Weymouth . <.|50 
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The currentruns after H.W. | 


High Water. |H.M.\E 
Portland Lights }|50 At the Lizard at.] 5 0 
Exmouth Bar ...|50 Of the Eddiftone}] 5 30 
Torbay, © Berry Of the Start 6.10 

Head «05003150 JOf Portland © BOISN 
Dartmouth .....{50 Of I. of Wight | 8 14 
* Start Point....|50 Off Arundel and ; 
Praul ditto +... {59 Shoreham 9.15 
* Eddyftone Li, 15° |OiF Beachy 9 45] 
Hand Deeps «..+j50 11 Off Dungenefs [10 30 


People hele PPI 


And the time the cur- 
rent has.done running. 


Ama AaAaDDA 
tof to}at 


Nore. H. W. ftands for high water; R. for river; I, for ifland; P. for point, and 
C, forcape.s _ 
_ Nor. The_variation in the Englith, and St. George’s channels, is 25° 30°, andon 
the eaft coaft of England 25° weft, and the Orkneys and Shetland iflands about 24 points, | 
on the weftern coaft of Ireland 2% points weft, and is found to vary between x1 and 12 Phil 
minutes wefterly every year, or a degree in 54 years, therefore, by adding a degree for 
every “54 years to the variation here given.for 17955 you will have the variation’ nearly for ! 
any fucceeding year. ? A 
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Taste V. Or Latirupes anp LoncitTupEs. 


aca 
D. M, 
F ort St. George |57 


From the North Foreland to 


Duncan’s Bay Head. 


Galloper N. P 
Ditto South P. 
Shipwafh N. P. 
Ditto South P. 
Gabbard ...-+ 
Orfordnefs ... 
‘Aldboro’ knaps, 
South P. ... 
Southwold .... 
Leoftaff Lights 
* Yarmouth 
Winterton Nefs 
Lights 
Smiths Knowl 
-Haifborough 
Sandyia, Bs 
Ditto, North P. 
Cromer Lights 
Lemon andOwer, 
North P. 
Ditto, South P. 
Cromer Bank 


Dudgeon Lights |: 


Outer. Dowlings 
Inner Dowfings 
Lynn Deeps 
Spurn Lights .- 
* Flamborough 
Head eveee 
Filey Brig .... 
Scarborough... 
Robin Hoad’s 
Bay: 1 ciebeies 
Whitby ..... 
River Tees’ 
-Mouth,Stock- 
ton seene 
/ > River Tyne’s 
Mouth, New- 
F caitle «+4. 
Coquet Ifland 
Staples Iflands 
Holy Ifland 
Berwick ~.-.. 
St.. Abb’s Head 
Dunbar ww 
May I. Lights 


*EDINBURGH 


“Fife Nefs .... 
Mouth of Tay 


Ci Rock, off do.|: 


Red Head 
Montrofe .,.-+ 
New Aberdeen 
peter bead .',.. 
_ Buchan Nefs 


eo ee ed 
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topratet tepals 


) Faront Head 


AA Rock feen at} 
A epalaspotiay. U3 


Invernefs  «. .157 
Cromartie .. +157 
Tarbethefs . » (57 
Caithnefs . » «158 
Nofe Head ..|53 
Duneanfby Head] 58 


The Orkney iflands 


Pentland . Sker- 

ries ora 
Stromo 6 0158 45 
South Renald- 

fha, South P.| 
Copinfha. . a 
Lambs Head, on| 

StronfalI. |59, 4 
North Ronald- 

fha, North P.'59 23 
Mould Head, on) 

Patra Weftra} 

Tfland apthQ, 21 
Noup Head, on} 

Wettra I. \sq 18 
Marwick Head,’ 

on Pomona I. 59 6 
Hoy Head, on 

Hoy Wells 1. 58 55 
Slue Skerry 59 3 
Fair land  «- 59. 30 


53 4s5N. 


3 
3 
I 


57W 
59 


re 
41 


16 


18 
24 
42 


T he Shetland Tflands. . 


Sumbug © Head, 
South Point {59 
Rofe or Hanglift|60- 
Braffa Sound 
Larwick 60 
Out Skerries 69 
Walfey Ifle {60 
Unfet, N. E, P.|60 
Fou! Ifand 160 


Ferre Iflands. 


The Munk Rock 
appears like a 


Ship underSailjér 18N 6 47W| 3 


Fulae 1. N. part} 
of Ferro ..|62 12 
Eat Point of 
Mygenes If), 
N.W. part of 
Ferro jnlp) 


6 


4 


27 


42 
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From Duncan’s Bay Head to the 


_ Land’ s- End. 
Duncanfby Head|58 40N. 


“Dunnet Head |58 44 
58 36 
Cape Wrath, or 

Barre Head |53 36 


3 Ebb. 
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3 
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Wirt 
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21 
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Taste V. Or LarirupEs AND LONGITUDES. 


Or 
6 

Za 
“| 


Bara I, is 58 -, Mort P, §. En- 


= 


Rena Ifland 
Rockal 
SEAS tidal Wmetate sites 
Butt of the Lewis] 53 
Gallan Head 
Flannan J, one 
Hifkere 1. erat 
Bara Head «es 
Rocks very dan- 
SENGUS) | ers ee 
@ana Tlands” .. 
Hyfker Iflands i 
Rum. I, Weft P, 
Wrceyale Se ks 
Colt I, North P, 
Bomfhly Rocks 
Skerryyore ..; 
Hasse Ww oP: 
Ditto, South P. 
Rachlan J, E. 
Part piel ate: 
Mull of Cantire 
Light-Houfe 
Ti of Anranjs. 
E. Patt 40.6155 
Cumray F, En- 
trance of Clyde] $5 
Nba he vee l55 
rwin 000 55 
Air se 00155 
Loch Ryan ...155 
Port Patrick Lts. |54 
Mull of Gallo- 
way vecee | 54. 
Great Scar I, 54 


Burrow Head ..{54 41 
Solway Firth ..154 47 


St. Bee's Head 
Light eeees 5A 
Whitehaven ..454. 
Selker Rock ..154. 
Lancatter ..3 6154: 
Liverpool cas! (syed 
Great Orms Hd, | 53 
Skerries Light [53 
Holyhead 9. ...153 
Brachy Pool Hd.|5z 
Bardiey 1. te se 52 
Barmouth oo (52 
Cardigan Har- 
bour Vas war saline 
Strumble Head {52 
St, David’sHead |51 
Ramayan, cal 5t 
Smalls Light-|- 
Houfe sit en 51 
St, Ann’s ditto 
Milford Haven|51 
Worms Head $i 
Caldy ye eevee 51 


q \ Lundy I. En. 


trance of Brifs 
tol Cikkannel 51 
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De Plwepio 


trance of ditto |5r 15N. 


| Hartland P, SE 4 


Paditow  ee+ee/5S 42 
Towan Head (.+/56 30 


St. Ives Bay ..|50 17 


Cape Cornwall |50 16 
The Seven Stones|50 6 
The Wolt Rock |49 57 
The Land’s End |so 6 
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The Ifle of Man. 


Calfior/Many wieisdued 
Douglas oel54 7 
Ramiay Bay Lyng) 
Point ef Air ..|54 25 
Peel Hill ..../54 12 


freland. 


vd pe wWiear ° 
Fafnet Rock .. 
Crookhaven + 
Mizen Head aes 
Sheeps Head ... 
Bantry Bay eee 


|Grellah Rocks 
|}Durfey 1. W. P, 


wie 


Piro | 


Bull Rock «s+. 
Cow Rock ... 
Cod’s Head wo. 
Kenmare Bay 
Lamb Head eee 
Hog I. @oee 
Hog’s Head .o. 
Bolus Head .. 
Skelling’s Rocks 
Lemon Rook .. 
Bray Head, eee 
Dingle Bay ... 
Foze Rock... 
Fretter7syL. ser 
Tiraght Rocks 
Great Blafket .. 
Ennis Tufkan 
Dunmore Head 
Dunorling Head 
Brandon Head 
The Seven Hogs 
Rok tt ice cat 
Kerry ° Head, 
Entrance of 
Shannon Riv. 
Loop Head, .N. 
Entrasce ditto 
jNorch Arran, or 
Killany eee 
Galway Bay .. 
Sline Head 4... 
Ennis Shark I. 
Ennis Turk I. 
Clare If{land ...' 
'Achill Head 
pBlack Rock .. 
Urris Head .... 


G8 
4 42 
| 4 38 
4 34 
4 57 
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Taste V. Or LATITUDES AND LonGITUDES. 


Lat. 


Broad Haven «- 
“Stag Rocks, off] 
Broad Haven 
Down Patrick 
Head ecteel 5h 18 
Sligo Bay +4454 15 
Ennis Murray I. 
Donegal Bay »+|54 3° 
Tillon Head --154. 38 
Arranmore »»++(54 58 
Tory Ifland +++|55 35 
Lock Swilly ++»/55 17 
Malin Head .-.|55 24 
Enniftrahul 
Rocks eceve: 


Schowen I. detest. Ag 
1) * North Gatt peel ea Ma 

* Rotterdam ee el5r 50 
* AMSTERDAM . »5/5? 23 
Texel Bieta ee 54) 20 
Bremen siclete ele 53 2 
Elbe River; Entranceof |54 4 
Hilige Land Light --++/54 1 
Holmen area ania Le 
Rob{nout | 20h 57 39 
Scaw Halals7 42 


pee aS 
From the Scaw to St. Peterfburgh. 


3A 


tol toe} tiol 


U’ mp moO WOOO 
1S) 
eas 
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uw 


* Naze of Norway 


| Inifhoan Head, Fer Light sore 

i Entrance | of} fe Chahine erees 

i Londonderry 455 16 7 16 Frederick ftad ones 

Bengore Head : 55 18 6 44 Paternofters coves 

Racklin I, Weft] | Marftrand Light ..+*%. 
Point -eeese/55 22 6 3 Wingo Beacon + eee 215 

Fair Head «++++|5$ 15 6 % {| Gothenburgh eeeee 


feflou L Eat P. ~ dassals 

Welt ee eter 
Trindelen Rock +..e>. 
1Kummel Bank co+eee 
Nidigen Light eats 
Warberg pies 
Falkenburgh bi aesra 
Halmfad Ritiehsts 
Halland’s I. Wadero 
Koll Light oseee 
Anholt Light aoee 
Hafelo I. eeecas 
Hielm 1m eee 
Cronenburgh Light .-. 
% Elfeneur shoseter ote ifs 
Huen [. North P, SHS 
* Lenfdfcrone Gre 
* COPENHAGEN .. 
Saltholm, North P.  .. 


The Maid’s 


Belfat Loch .-- 

Copeland Lights t 
St. John’s Ee elsie 5 
Dundrum eeee- 
Carlingfordloch 
Dundalk +++0+|53 57 
Drogheda Bar «+ 

St. Patrick’s I. }3 
Lambay Ifland 
DUBLIN .+++|53 2% 


to) toe topenops tole 


ples 


Wexford «+++0/52 22 

Tufker Rock 
Carnfore P.  «+-{52 17 

The Saltee Rocks}5z2 5 
Hook Lights, 
- Waterford 
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eft Pte tn nt 


Harbour «++e|52 3 Wy 4 £ | Falitrebo Light Bitiod 
Dungarvon e++ej51 59 7 5 Lubek Mesates 
Helwick Head [51 57 | 7 | 5 Dars Head Seen 
Youghall escoe|5l 59 7 ; 5 Bornholm I. N. FE} P. 
Cork Harbour {51 41 | 8 4 S.W.P. 
‘Kinfale Harbour |51 34 8 4 * Dantzick SEAS 
Old — Head of Oland, North P. ee 
"Kinfale o++e/51 3° 8 42 4 South P. ate 
Seven Heads «+|51 27 352 | 4 Gotland, North Ps oe. 
Dundedy Head |51 25 9 8 14 South Poi) ves 
The Stags, 0 f Golthke I. a aeeie et 

Toe Head eee St Ig 9 23 4 Memel ee soos 
Baltimore Har- | f : Swaferort Lights ven 

bour  eeeeee|5I 20 9 46 | 4 . || Domes Nefs Light ... 


Runoe Light pene 
Riga beoe 
Dogerort Light eee 
Hengo Light eae 
* STOCKHOLM ... 
* St, Pcteriburgh 


Me CUinig ied ve ay seta igo 57M} 2° 57E. 
Gravelines eoreeer see 51 a) 2 15 
* Dunkirk pecenvetee $i v7 2 2.3 
% Newport ereveseee® 51 $ 2 51 
+ O@eiiimes os poo senior. 14 | 3 
Walchefen 1. Wet P. 51 32 | 3 26 


El * The Naze t 
f| Judder, or Walbert’s Hd. |5 
By Lifter Land 
a Rute’s I. enorrae| 
Great Wylingfoe Light- 
Houfe 
Stavanger cools 
Uliter’s I. 
Bergen 
{+ Mus Sound etalsts 
Wi Sillewoog 1. we fC 
Ki Kate Nefe oastne ate 
i) * Dronthemn, Var..2 P. 
Bl Welt caer F, 
Bi. * Werro, E, Var.irl P. 
an Wet ecrxroe 
B| North Cape, War. 
a Welt 
Fifhers I, Var. 1 P. W. 
Kildume I. Var. 2 P. 
5 Weitt is etepert| 
f * River Kola, Entrance, 
5 Var- EP. Weft .../69 
Sweetnote, Var. EP. W.68 
Orxlogencfe e001 67 
eee Te Vier We” 3} 66 
Ponoy R. Var. we P.W. 166 
* Archangel, Var. EP. 
Welt 2/64 
Catnofe, or Blue Point 65 


e@eeeo 


eete>s 


@reess 
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@eogeoe 


q C. Bona Fortune ....{66 
+ C. Candinofe eNOS 


Weigate’s Straits — ....169 
Nova Zembla (78 


Coafls of France, Spain and Portugal, 
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from Calais sto Gibraltar. 


* Calais 
Cape Griz Nez 
Boulogne «..- 
Etaples 
St. Vallery ..-|49 
* Dieppe ...-149 
Fechamp 0649 
B| * Havre de Gracel49 
@ Mouth of the 
Seine 6.6149 
Bi Caea eee 14g 
Hi Cape Barfleur 
Lights 8649 
BR} Cherbourg + .-{49" 
| C. St. Germain |49 
Alderney I. W. 
Point’: 2.4149 
“Cafket Lights’ “149 
GCueraley I. W. 


oo. 


bey 


i 9/49 32 
W. Point 48 2 
ows 
eee 49 
| * Contance ...|/49 
i Granville. 2... 48 
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35 


| 


50 
46 


1@) 
rz 
28 
25 


2 


ae 


* Avranche * .</4 


* St. Malo eee 


.|,| Cape Frehel ... 


Ste \Brieux! sss 6 
De Brahat I. 
Roche Blanche 

* St. Anthony’s 
Lights 

# Ufhant, W. Pt 
* Bret 
Point Raz .«.. 
Point L?’Abbe 
Ifles de Glenan 

L’ Orient a ates 


ide de Groa ... 


Guiberon Wars 
* Bellelfle ... 


PeaOwat bilee » susids 


DumetIfle ... 
Ge Nantesiy. cates 
Nourmoutter I. 


Dieu Ifle aie ie 


* Roche Bon 

Ree fle § oeoe 
*® Rochelle “... 
* Rochfort ... 
OleronIfle ~ ... 
Cordovan Light 


Houfe aitueneulld 


* Bourdeaux .. 
‘Orn Feret eevee 
|* Bayonne 

C. Machicaco ~ 
Bilboa 

C. de Lata 

C Penas 


1 * C. Ortegal- 


C. Prior 

Ferro] 

Corunna 

€, Belem 4.9, 


rC. Turiana “se. 


* C, Finifterre 

Vigo Baia tues t's 
C, Fafilis ete 
* Oporto She 
€. Mondego ... 


1C. Fiferaon’ 2... 


‘The Burlings 


* The Rock: off, 


Lifbon ee 


* Lifban |? 18 
HC. Epichel « 6. 


St. Ubes 


CiSe. Mary ... 
P, Avenifla  .. 
* Cadiz 


eens 


lie. ‘Trafalgar - 
* Gibraltar  .. 


Ceuta Bivtetere 
* Cy Spartel © ; 
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eeeoe)’ 


|) * C. St. Vincent 
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ranean Sva, from Gibraltar tol 


Cape Sefto 


Taste lV... Or Latirup 


e North Coaft of the Mediter-|| 


Rofaro 


: Conjflautinople. Paake ; Mts 
a: {) La Vallona Jeo 
E ¢ nl ” 11 Cape Liqueta oes 
| fl * Gibraltar Teese Sy sy 05.08 ee NY 
4} Malaga | weeees(30 42 4 15 : ey 2 
B® Cane de Gatt +2136 46 | 2 24 | Wee de Larta ; 
| ff} * Carthagena BP eG ae ae ne ee aes t be 
#| ¥* Cape Pallas +137 34 1058 | ee as . ore 20 49 
B|  Alicant sels gis 2ou2 54 [O.OL a ge qeopea pan 2a 
| # fe ; Cape St. Angele 2p 
| | Cape St. Martin ++ 3/38 47 Ou os Ee Os med 5 23 44. 
"Bl Gandia evsessi3q E | O° OW] Cue ae ant 2a 13 
F eae sds , {| Corinth 4 were 2 as 
Valentia sees |39 30 Oo 32 * Wihend tS 
Cape Oropefo $2140 0 | 0) 7 Woe ogant | ZS) 
Riyer Ebro seree|4o 44 | 0,308 C Sena Pai ee 24 10 
* Barcelona © aie law 2Omt ey de cae dlc fi data BD 
Cape Sebaftian ae tm oy ee < v8 ie EN ao ace 
Cape de Creux laa 38) F323 Be eee aes ea sn 23 14 
Ee 5; Cape Ballouri - 2 
Persienan oes vida ou eon Ge P : ae 23°55 
PIS I Cape Pellice Ms 2 
Cette Welt siege Dagon SAO A Ege ih: 2A 25 
{| Cdpe Monte Santo ri) 
Narbonne Road es ATeeGy ml 2a 5. 5p ok wee i Ba eay, 
Mont elier ae i SEED) € eas 27 5 
p 43°39. | 3 490Mh 
Mountiert wa 3g |.5 9 | ecCuerANTINOPLI |: pale 
* Marfeilles 9 SiS gy 2 8y lee asvie Wee 129 2S 
* eeee 2 6 7 
oie | z ae 4 6 Pe || Le South Coaft of the Mediter- 
Cape de Oropes oo 14.2) 29 pala Tl ranean Sea. 
Villa France ope Ae te BSL 
Cape de Mille see (430540 7 507 1 Ceuta Bie mela l2'5> SONG Rea ay 
* Genoa seer (44 25 8 42 4/C. Tetuan oe 135 2D 5 14 
Point de Fino 021144 16 [og 0 J} C.'Negril sO. 195 26, | Atenas 
* Leghorn «00/4327 120927 | * C.3 Foreas elas 38 2.45 
Cape M, Nero -+ +143 18 |10, 0 >} C.Fegalle +2°/30 46 I 2 
Vida 6a) > e wee slg Is (20895) 11 * Ce ualcon 120) 26) Oo 44 
Piombino coup ommen Late. 2 C. Ferrat ese0|30 4 lie > 3B, 
Point Ercore - «+++(42 29 [11 1 C. Tenois oo 136 35 I 12 
* Civita Vecchia vege, heb eT 5 2 * Alsiers sak ou es Saw) 2 19 
AR oine | aon wait «e's AT 54 (12 35. |} C. Matifor Fig (1 ea ee 
Cape Dazzia we Ae oo Mie. 3:5 * €. Carbon eine bes oS 
* Naples Pee SR Tai20 Wes tenes: e083 7 4h 44 
Cape Polonado TOe 2 roe zoe hCe F gel sires | 20D tO a7 
Policaftro CCIE blige ey rou ele aeons PE Sie iced eo} Bite satey Nae oleae 
Cape Batican 7.138 47. 116 35 || Bona «1130 45 153 
Cape Grofe ~ o02{38 17. 16 16 | Tabarca ver IB fu oo | O55 
Cape Spartevento _ 28 O10 457 C. Serra Sr aGE ose WO ais 
Cape Collonia oo-(39, 0. (18. 8 HC. Blane She ete! 9 
Tarento seiie (40. TA [iO 22 ad unis 22+ (39 45 
Galipoli oe. 139 56 [18.36 HC. Bon o-0+137, 9 
Cape St. Mary, the En-| — ; }; Sula veers (35 44 
trance *to the Gulf of C. Paul eves af oni anes 
Venice +2129 40 [19 14 Cape.de Zoara +133 30 
_ Brinici. - spe 140.38 y (Loess * ‘Tripoli a,0' 3 G2 puSa 
Barry evel en h4.) \| efeane Magra se «1329219 
Manfredonia «+2.[4t/ 40 [15 To. || C. Menfurato nie Aan Bee 
Cape Veftio 2 e2[4t 43. 116) 34, |). C. Lorat Bice Speen) 
Pefcara Lae Use ENT A 20 C, Studico sit. 4.3 
* Ancona 0-143 38. (13 37 || Santores 30 17 
Comago deeeel44 25 |i2 © 4) C. Linegnta - 43057 
* Venice wee -l45 26 [12 10 || Ce Sarabion’ eol3I 28 
Triefte 4. enw 16 0) e334) |] Coatas ; aes hehe 
‘Rovigno = gee o> 145. 12 [13-48 1|C. Béngaza mh Who. 
St. Maria «+0145 23 [14 25 [1C. Razat “Peale ud 
Pefcera bove ea [44 42 Derne ore, 0 | 32 
{43 | C. Razatin p 


Fl. Ditto, S. Ey ito 


C. Luco 
C. Soliman 
P. Ramitan 
C. Lagofego 
C. Capopero 
C. Role 

* Alexandria 
C. Brule 
Domiata 
Berella 

C. Gallo 
Jata 

M. Carmel 
C. Vardo 
Tripoly 
Tortofa 

C. Saudin 
C. Canzin : 
* Alexandretta, or Seaih 

deroon 

Aleppo 

C. Urico 

P. Cavelero 
C. Cranmont 
Satalia 

C. Blanc 

C. Seven Capes 
CX Baibe 

C. Crio 

C. Petrera 
C.St. Mary 
Cs Blanc 

* Smyrna 
C. Baba 

Ca Janefari 
C. Capitan 
Pruffias 


Lflands within the Straits. 
% Alboran seeoeee (30 IN, 


Zaffarine Iflands Silty 
_ Formentera, W. Polit 138 42 
Ditto,"E~ ditto «sée-|38 39 
Ivica, S$, ditto Wee «| One 
Ditto, N. E. ditto +. (39 10 
Salina Fai Sea eon 
Carbera, S. Poiat © .+-|39 10 
‘Majorca, Ss Point +9139 13 
Ditto, N. ditto Scenic 40° 45 
Ditto, W. ditto see0'3y9 40 
Ditto; E. ditto e000 3G 42 
Minorca; Ss . ditto e139 43 
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39) 54 
4e 16 


Sardinia, Y Wes Point 39 4 
Boe 39 ° 
eoce AI rs 
HMw rp 
Ve aT es 
eoeeee]39, 9 
Pesce ee l120 2O 
Sema ead He 


» Ditto, N. ditto 
Ditto, N.- W. ditto 
-Senera, N- Point 
St. Pelem ~ 


Planofo 

Capraia 
Gorgona 

Pouza 

Lufterca 
Strombolo 
Louaze 
lViarelimo 
fFaugnana 
Sicily, W. Point 
Ditto, S. ditto 
Meffina in ditto 
Pantelaria 


Bj CO COC OOOO OND MW WD 


Linofa 

Pidufla 

Malta, N. Point 
Ditto, S. ditto 


Gozo, N. Point 

Corfu, S$. E. Point 

Fano, Entrance of the 

Gulf of Venice 

Pelegofa 

Piani 

Tremilli 

Lite 

Pomo 5 

Longa, Sin EL Part 

Scio, Se Point 

Cerigo, S. Point 

Cerigotte 

Milo 

Martelene, We Foint 

Goze CRF eee 

S. W. Point 

Cape Spada 

S3\E. Point 

N. E.- Point 

Rhodes, S- E. Point ° 277, 

Cyprus, W. Point fo) 
E. Point 
Ly Se POMIE. We yare 34 3° 


The Coa/t of We Sirom Cape 
Spartel to Cape Verd, 


135 48N.1 5 47W 
PIM ocd Be gah 


“* Cape Sspartel 
* Larafh > 
* New Sale 
* Mazagan 
* Cape Blanco 
* Cape Cantin 
* Sama Bay 


|* Mogadore Ifland 


* Cape Geer 
Santa Cruz 

Cape Nun 

* Cape Bajador 

* Cape das Barbas 
* Cape Blanco 
Arguih 

Cape Miric 
Portendic 

Senegal Bar 


| * Cape Verd } 


| 


fi 


. Long. 
D.M. |D.M. 
%* Coryo - 6 # 2139 42N}31 OW] Cape de Verde 
* Flores + + +139 34 129 54 |l* Goree Ifle oe 
* Fayal, the Town 38 32 |28 37 Cape Naze 5 oe 
* Pico oe © 0(38 29 in 20 Cape St. Mary, Entrance 
Tercera ee 38 54 20-15 to the River Gambia 
St. George » © +138 39 127. 55 Cape Roxo ee 
te 139 2 [28 4 Cape Vergue oe 
* St, Michael, E. "Poittl; 37 47 125 48 | Delos Iles | a 
' Ditto, W. Point » -|37 50 |26 48 |lx Cape Sierra Leon 
* St, Mary » + 437 0 [25 6 IIx Cape Ann aye 
\ * Cape Mount > 


* 


The Madeiras. 


Cape Baxos ° 


From Cape Verd to the Cape of 
Good Hope. 


Cape Mezurado 


Seftos Ri H 
* Porto Santo. a © (32. 58N.116 2OW Ge Pee A 
Rock E. of ditto, under Be ace thins -. 
Khas ++ +(33 30 ]76 2 Uist. Andrew's River 
Madeira, Eaft P. ..- -|32 50 ~ 16 46 Cape Maho igi 
Ditto, Wen Pe - +132 30 17 26 IIx Gape Appollonia 
* Funchal in ditto .» .132.38 |17 5 Il* Axim nee 
The Salvages Hlands 30. 8 Ith) 4 lle Capesthree Poigts 
; * Dix Cove ' 
3 * Sakondee os 
The Canaries. % Elming : 
* Cape Corfe Caftle 
*® Manzarote, North P. |29 25N [13 26W y Bee es : 
* Ditto, South P. j28 51 {13 42 ||, cena oe Fort 
Forteventura, Weft P. |23 4 {14 26 i 5 yee lie 
Ditto, Eaft P. 2840 |13 40 rai ervie ee 
* Canaria, N. E.R. 20) 03 a aes we a ‘ Bt te 
* [Yitto, South P. 27-4%\15 $4. ip-PPE t, Pau . 
* The Peak of Teneriffej23.13  |16 26 WwW La 7 os 
* Ditto, North P. 28,308 \XOmRO «ee ne oe ° 
* Orotavia in ditto 2823 |16 30 bb ae a oe ° 
) Santa Cruz in ditto 2327. \16 18 ew Ca ane iver 
|} Palma, North P. « [28 36 (17 32 Cameron es me 
Tazicote in ditto scelze: Somme 1 7at 3 ee val on 
|. Ditto, Sonth P. Some OLS PETE Se ey hee : soe 
Gomera, at the Port 28 6 \I7 4 Bi Ng onfa 
* Ferro, the Town 27 47 \17 40 “a ) a iy 
* Ditto, Eat P. © 127 50 |17 37 2 a ak 
; Powe’ Tee Sea anbtoRiver® 
\P ee Cape Ledo Blin 
ia Lf] St. Philip de Benguela 
Cape Verd Iflands ae B le saa 
St. Antaony — - {17 9N|24 48W " like pve Oe tes 
St. Vincent San 16 50. |24 36 Tiger’s an 
St. Lucia silence OUAA. 2 Aaa onped ae P 
Se AR roi | Gane Kailua do Ped 
* Sal Pee os | SON 22°50 ; f 
* Bonavifta Pes hLOm ONMI2 2 41 Ree a 
* Mayo BP Ue MON 212 4 O i P . 
St. ics North Pp. 14 54 |23 27 Walwick Bay, N, Ww. 
Ditto, South Pe Fae ie teas Gy Aaa Pope ery Se Re A 
Era By ese Seen a DUH, at Bs Was sa Helen's Bay, C. ee 
Fogo TANS 7 | ee ee 


Martin’s. 
* Saldanah Bay mi 
* Cape of Good Hope 


iar nds vibabier Cape Done oe a 
of Good Hope, and ube Florn, 


57({Cape Jafk 


"S sake Noronha 
St. Matthew © 
Fernand de Po, N.P. 
Princes I. 
* St. Thomas, Man of 
War’s Bay _ 
Ditto, South P, 
Annabona © a hal 
Trinidad alae ae [20 
Afcenfion ° 
St, Helena, James Town 15 
Saxembureh * 130 
* Triftau hdd Cunha 
Diego Alvarez 
* Gough’s Ifland 
Falkland i. N.E. P.. 
Ditto, S.°W. Point 
* Hiand of Georgia 


ee 
se @« © 


° 


From the Cipe i Gosd Hope ta 
Canton in China. 


* Cape of Good Hope 


B| Falfe Cape ° 


Cape Aguillis 
* Falfe Bay 
BE} Bay St. Braze 
¢ Cape ‘Talhado 8 
m Algoa Bay 3 
Cape Lielgado, Mufele B. 2 
* Firit P, of Natal 
* Middle P, Natal. 
hove Natele ang om 
Smoaky Cape oe 
Cape St, Mary, Entrance 
of felagoa Bay 
Cape Coriantes 
Cape St, . Sebaflian 
Sofalo 
Angoxa : 
aa i 
* Mozenbique 
Cape Delg ado 2 
Giuloa 
Mombas 
Melinda 
* Magadotha 
Cape Baflas.' 
* Cape Orful 
* Cape Guardaful 
* Cape Babelmandel, En- 
: hans ofthe Red he. 
* Cape Fartafh) re 
* Cape Aden Ss 


* 


a Cape Morebet OES 


A] * Socotra |. Batt Point 
: Dite,” eft Beint 
ae Pedro. ‘it 


oka it the Red Sea. 


Cape Ifoclette es 
Great Mazeiral, 4 
Cape Rofelgate ie 
Mufcat ° ote le 
C. Mufeldon, Entrance to 
the Gulf of Perfia ~ 


Cape Birdiftan’ . 


Gambaroon *° ° 
Cape Monze 

* Baflora 

* Point Gigat 

Uiau Point: | 
Cambaye 

Siret 


Mangalore 

Mount Dilly 

* Cochin 

* Cape Comorin 

Dondra Head, South P. 
Ceylon” oie 

x Trincomaley B. 

Point Pedro 

Point Calymere 

* Negapatnam 

* Pondicherry’ 

* Fort 2t, David's - 

* Madras ° 

Point Divy 

* Mafulipatnam 

* Coringa Bay 

* Point Gordeware 

* Vilagapatam 

oe Gaga’. . 

* Jagernaut Pagoda 


o 6 e, © (gre @ee €  « Se ce 


H*. Black Pagoda 


Falfe Point 

* Point Palmyras 

Kadgiree 

Balatorce 

Ingellee 

* Calcutta : 

* Chandernagor 

* Tflamabad . 

Aracau River 

Cheduba Ifle 

* C, Negrais : 

* Gulf of Martaban 
Tavay Point 

* Junkfeylon 

* Malacca ee 

Cape Romania 

Siam, in the Gulf of 

Siam 

Can nbaja Point 
Avarella oint 

* Pulo Canton 
G. Nord or Turon 

*) Macao. * 

ies Canton 


* 
* 


ee ef: 


Hands lying between the is of ae 


Good Hope and Cape Cameron. 


St. Paul's Ifland aes 
Amfterdam Sac 
% South P. Cape 
St. Mary’s 
North P. C. Ambro 
* or Natal 
*% St. Avuguftin’s B. 
GISty Vincent 
C, St. Andrew's 
C. st, Sedaftian 
Bry Antorgil 
1.St. Mary 
* Fou! Point 
* Fort Dauphin 
Baffas de India 
Europa Rocks 
Juan de Nova 
Suffex Rocks 
Bazaruto Rocks 
Englifh Bank 
Chefterfeld fhoal 
* Mayotto I, 
* Mohilla I. 
* Johanna I. 
* Comoro 
Portuguefe fhoals .  «. 
Joha Martin’s I. 
Aldabra Iflands 
Affumpticn I. 
Cofmoledo I. 
S. Peter’s I. ote 
Natal I. ‘ Sy Siglo 
SandyT, | woke 
Zanzibar I. asl 
Amirante 1 N.W.P 
4 S E.P. 
Mahe 1. N.W. P. 
b AGy Ae ks 
* [fle Bourbon 
* Mauritius’ 
* Diego Rais, 
* drigue 
* St. Brandon 
Nazareth Bank, S. W- 
Point & : 
N.E. Point 
Sandy Tfland ce 
* South Requepiz 
John de Nova rare 
Providence I. - 
St. Francis Ifes a 


Madagafcar. 


Se 


vw 


QAOmWwW An GAY owwonwo 


:or 


R: 


e 0 


Peros Banhos é 

%&. Diego Garcia® 

Candu Ifles ieee 

‘Adu Ifles 

Maldive Ifles, S. E. ip 
; N.W.P. 


Malique Iflands 
Laccadiye Ifes, S.E. Be 


* Ceylon, S. Point 
* N. Point 

* Trincomaley in ditto 

Bale of Cotton Rock 

Preparis I. 

Cocos I. North P. 

* Great Andaman I. 
North Po, By: ar 

South P. 

Little Andaman, S. P. 

Nicobar Ifles, N, P. 

South P 

Seyers I, * a0 

Hog I 

Pcoloo Nyas 

Po Mintaon 

Good Fortunel. 8. Ba 

Engona 

Poggy or Naffau, si “Pp, 

Trompeuie 

*® Prince’s I. 
Sunda 

Bearings 
which 
ftrucl: 
Sunda. 

Zeeclip Welt 5° North 

Pk.on Crocatoe S. 15° W. 

Peak on Tamarind I, N 
6° W. 

Captain M‘Intofh rowe« 
round the Rock in a 
Circle of ten Fathoms, 
and the Boat was neve: 
in tefs than ten Fathon. 
Water. 

* Chriftmas I. 

Coco Ifland ah 

* Java Head, or W. P, 

Rail ihe Ciel) oe 

North [land a 

Péak on Crocatoa I. 

Peak on Tamarin 1. 

Zeeclip 

* Batavia in ditto 

* Bally Straits, 
Entrance 

* Dally J. South Point 

Lombock Straits 

Straits of Mafs — 

Straits of Sapy 

Sandal Wood I. 

Rotty I. 

Timor I. Weft Paing., 

* Pulo Runda Mase 
Pulo Way 

* Puo Braffe : 
Pumatra, Weft Point 
Achen, in ditto 
Bencoolen, in ditto 

* Eaft Point FR, is 


Gusts of 
of a Rock ot 


the Indoftar 
in the Straits ot 


Sout! 


D monn oonvwnr a 
t 


DAA DM 08 Nm Oj, 
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TABLE IV. Or Larirupes AND Lonarrunss. 


Lhe fandl i in the China one to the | 
Eafiward of “Fava. 


* Banca, North P. 
South P. 
* Lucepara, S. Entrance 
to the Straits of Banca 
Bt Monopin Hil 
Ri Billiton, S. E. Point 
HE Rintang, E. Entrance t: 


the Straits of Sincapor: | 


Spirit Ifland sate aie 
St. Julian’s Ifland 
Timeian Ifand 

Viétory and 

Wood I. 

Saddle Iffand 

Ainambas Ifland 
Natunas I. oes 

* Pulo Tinoy 1. 4 
* Pulo Aroe lL. 

* Pulo TimonI, S$. P. 
* Pulo Brata : 
Pulo.Lazen 

Ridavg ¥. 

* Pulo Uby 

* Pulo Wav 

Ewo Brothers 


* = Pu'o Condor 


: _ * Pulo Sapata 
_ Elephant 
A aan 5 


El South Sea Cale I. 
, Paracels 1. North P. 


ff South P. 
#} Macclesfield Bank, N. 
Point 
South Point 
Scarborough Rocks 
Hainan North Point 
South Point 


f) *® Formofa, South P. * 


Pratas Rbcks ; 
Triangles Rocks, N Pp. 
Sipe: 
* Borneo, S.. W. Point 
* §. Es Point 
* W. Point 
* E. Point 
* NN. Point , 
* Balambangan,  En- 
trance to the Sooloo 
Seai.: 
Banguey. : 
Palawan, S. Péine 
N. Point 
% Sooloo 1. E. Point 
Celebes, S. Point 
We Poster 
Luconia, N Point | 


gi «6 «6Manillain Luconia 


* Karkalang!. $i P. 
& : ‘s N ie Pp. 
| * MoratayT.  .. 


As ee eee 


aoe 
m- O 


-_? 


oe 
RPwWP CONUWNA = COSI 


- 


eee ok Sales ge 


a ors 


Lit. 


D.M. 
2 yi 127 


® Gilolo I. N. Point 
* W. Point 


Heri I. 
Tirnate I. poyeL 8 
* Maricne I. . 
Sutta Mangal I. 
Burro I. Wet P- 
* Sutta Baffie I. 
N. End of a dangerous 
Shoal off Bouton I. 
i’ Bouton I. S.'P. 
Toucca Paflie I. 
Balataya I. 
Cambona I. 
Salayer S waits 
Celebes 1. S.P. 
NP) 
N.W. P. 
Tonyn I. 5 
Lucifiva I. 
Paternoftersin the Straits 
of Macafar 
Pulo Laut, S.P: 
* Great Solombo fT sane 
* Lubeck I eof 5) 47 
* Carimon Javal. » 5 48 


Pulo Rachel I. su LS SS 


ong. 
Dp. M. 


127 
126 
126 


./126 


126 
125 


Ji25 


P22) 
a | 
123 
122 
f2i 


113 


£12 


1Io0 1 


108 


20E. 
I 
54 
53 
40 
17 
43 


41 


8 
12 
° 
3 


Notz. In thefe Seas there are many 
thoufand Iflands, fo that it would be of no 
Ufe to lay them down here. Recourfe mutt 


be had to the bef Cnart. 


New Ho leah 


de W Cape, 

S. E. Cape, 
St. Maria’s Ifles 
St. Patrick's Head 
Cape Howe 
Cape Dromedary 
Botany Bay 
Port’ Jackfon 
Cape Hawke 
Smoaky Cape 
Cape Danger 
Cape Morton — 
Sandy Cape 
Keppel Bay wd 
Cumberiand I, mS 30 
Cape Cleveland "9 10 
Cape Flattery Peed Seneis!3 
Cape Conway + eHeOnad. 
Cape York see | TOL ag 
Van Diemen’s Bay ssf TO!-30 


New Guinea. 


* Cape Faile 
Eaft Point 
* LouifiadeIfles, E. Pw 
Wet Point 
%* New Britain, Eaft P. 
Wett Point 
* ‘New Ireland, Eat P. | 
Weit Point 


= 


Pe Se ae 
Rag rs 


ys eee 
a 


age 
ESiee. 


abe 


Rocks and Shaals hing Weft of 
New Hoilind. 


Lat. Long. 
D.M. | D. M. 
28 275.) 98 30E.| 

+ | 2 eevee Ose 27 
-|20 409 |104 30 
-|20 30 [510 45 
28.30) ATER LAG >| 
123 41 96 4 


A Rock above Water 
Cloats Iflands A 
‘Tryal Rocks . 
Roiemary I. . 
Abrolhos Shoals 
Kerguellen’s Land 


between New Holland and Cape, 
Horn. 


Formofa, South’. 
North P. 
* Tayoan in Formofa 
Great Liqueo, S. P. 
Worth P. 
Xuno Il. South P. 
North P. 
Niphon, South P. 
North P. 
Matoofmaee 
* Kamtfcatka on the 
Main, South P. 
Beering’s J. South P. 
Ladrone Ifles, Northern - 
moft oe oP 
. Southernmoft 
% Pefcadore Ifles 
Huahine. 
St. Bartholemi 
I. St.gPierre 
Sandwich Ifles 
Northernmoft 
* Owhyhee, South P. 
* Queen Charlotte i 
* New Hebiides, 
uiros C. 
Northernmoft 
Southernmoft 
* Ballabea I. 
% New Caledonia piae 
gona ; 
f C.'Colenet 


North P. 
* C. Coronation 
% Friendly :fles, North- 
ernmoft <ione 
Southernmoft 
* Societyliles,N.W.end|17 < 
* Otaheite, OaitipehaB, 37 


C. Buller a 


| Sandwich Bay 
Saunders Hland 
\| Wallis’s Hles 


Ifands in the Pacific Ocean, lying | - 


1) Keilcnels C. 
'| Weftman’s 1. > 2: 
‘| Palrixford 


| WW aygate ils 


* Haod’s I. 


New Zealand. 
Dufky Bay 
Paliifer’s C. } 
C. Farewell 
‘Purnagain C. 
North C. 

Seuth C. 


3utton’s lfles o. 
Lowe’s Savage I. 
167 30. th 


Lat. 

ia, M, 

* Sandwich Land, N.P.|57 305. 
* South ditto}6o 


South Georgia. 

+153 
C. Charlotte 154 
C. Dilappointment 154. 
C. George ° “754, 
C. North J +154 
“154 
“154 
+454 


The Coaft of feeland. 


S5N. 22 40 
27 
24 
24. 


(2g 
Ps 


36 
Straumnefs 
North (ape 
Grims }. 

* Rikefiord 

Long Nofe 

Balaneds 

Enchuifon I. 

Engelhoatt 

Wreeland I. 13 
C. Hekla 16 


The Coaft of Greenland. 


* Jobn or wancn Sie y72 TON, 
Gael Hamkes Lay ° 

Rontelsoe 1. 27 

Charn P. ° 5 

Dangey I. . 
Herjoas Nefs 3 
Whales I. . 30 
C., Difcord 50 
C. Prince Chriftian 55 
* C. Farewell : 
C. Defolation . ° 


la 
iz 
12 
IO 
12 


9 44 
6 A5 
913° 
ipa Ge) 
27 19 
39 19 
39 3 
39 55 
41 30 
42. 38 
BOF 
Davis’s Straits. 

C. Refolution 
C.. Comfort 
Hope Harbour 
Gilbert’s Sound 15 
Cooken Sound 50 
K Chriftian’s River a 
Mufketto Cove 55 
Romel + ort whence 
Difcol. Se We Point | 6 
40 
james’s I. C. Bedford 30 
Cumberland I. S.P. fo} 
Bay of (ood Fortune 20 
C. Elizabeth yon 
Refolution 1. C.. War- 

wick ef ee ROT an AY 


Hucfon’ s Bay. 


160 47Nj65 16W. 
61 48 |66 20 
sAlOZn we ore ao 


47 3° 
47 5° 
47 53 


erra Nieva 


ras 


ey Iv. OF oleh’ AND Lover pee 


SadZle Back I. 
Great Bear I. 
Ice Cove 
' Baker’s Dozen 
Great Savage I. 
North Bluff 
God’s Mercies 
Salifbury 1. no 
Nottingham, E.Fnd 
C. Charles, Faft End 
j Weft End 
Burgeo Ifles 
C, Walfingham 
C. Diggs 
Jansfield, North ee 
South End 
Sleepers I. * 
Great: ditto é 
.C. Pembroke 
Large Swan’s Neft 
C. Southampton 
Churchill River 
Chariton I. 
Port Nelfon’s Shiels 
Hay River 


34 Ei, p> D, 9 a 
af? om ELudfon’s Bayto Quebec. 


“Button's Hlands «(60 47N.J65 16W, 


Cardinals t -* 
Steels. * 
ated’ 

Sadel Iflands 
‘Imchanted Cape ° 
“St. Pet ev’§ Harbour 

46. Harrifon. .; & 
"Great Bay of ea eee 

} C, Charles Sioa daa 
fe clk Point J 


‘ Fortean i Hay. 
drand. Point. 
Efquimeaux Bay 
2 Haha Bay AB 
‘Great, Mecatina Ps 
Little Mecatina Iflands 
Mount Joli . 
~ Efquimeaux Iflands. 
. Mingan 1. 
Grand Bay, St. Jobat 3 
‘The Seyen Ifland Bay 
pip ditinuty Bay: 45h. 
= St. Nicholas?s Bay 
Laval Eay’ 
- Bay of Rocks 
St. Paul’s Bay 


¥ Quebee. 


|| Green I. 


Belle (le; Var, 20° 30/ 
w eft 
Quirpon Barbour 
St. Anthony’s Cape 
Hare Bay 5 
Groais }].. 5 


a Spe He) 


Hooping Harbour 
White Ray 
Horfe Hands 
C. St. John 
Bay of Notre Dame 
Twillingate Iflands 
Fogo I. 
Gander Pay 
Wadham Iflands 
C. Freels 
Funek 1. 
Barrow Harbour 
C. Bonavitta 
oe Bay, 

P. of Grates 


sh ee 


|| C. Ste Francis 


*iSts John’s Harbour 
Creat Burgeo'l, 

C. Spear 

Bay of Bulls 

C. Broyle 
C..\Paliard s* 

C. Race 


| Virgin Rocks 


Cy Pine 
Sary’s Vay 


|| Cy St. Marys 


Bay of Placentia 
Chapcan Rouge 
Ke Peter's 1. 
Langley iv 
Creat Miquelon. 
Burnet Road Ee 
Fortune Bay 
Penguin’s lands 
Runoey I. 

Great B arrifuay 
* rae I. 


Cod Roe I, ; 

C.St. George, Var, orn 48 

South Head 

C. St. Gregory, Var. 
22° 40° Weft 

Pay St. Paul 


|/Ingornachoix Bay 


St.'John’s I. 

Point Ferclle 

Bay St. Barbe 

C. Norman 

‘Limits of the Great Bank : 
of Newfoundland, North 
“uP sé maki 


i rat South P. 


Outer Fant. 


Charlotte Bay, Var. My 
Wett 


Tybee Light 


D.M. |D.M. Port Jackfon \ 44. 
St. Paul’s e+e [47 IIN.159 55W] Ifle of Hope “143 
Bird Iflands »+0-(47 55 |80 36 | Port Rofeway 143 
Brion I. ..147 52 160 55 |. Sable, Var. 11° 8 
Magdalen I. N. BP. (47 41 |60 55 Wet SAP Ed 
§. W. ditto |47 12° [61 36 | Spal Ifles 143 
Entry I. vee (47,15 (63 15°) C. Forchu 143 
Deadman’s I. vee el47 15 [6448 its waar s Cape, ene 
I. of Anticofta,*E. P. 149 8 |61 34 11° 45° Weft . 144 
Se W. ditto 149 22 |63 18 |! Breyer’s I, Var.‘11° 15° 
Wet ditto |49 48 64 18 Wet aa 
North ditto- |49 53 63 58 Anapolis Royal 44 
I. de Bik, in the R.St. 'Hauto I, 145 
* Lawrence uae 48 52 167 50 JC. Chigneéto, BAtianee 
Mount Camille oe 148 37 [97 15. Bafen of Mines 45 
Cyst Ann f real 49 03 66 © |/C. Spencer S ias 145 
Magdalen R. 2.2149 13 165 18 || Mocgone’s 1. Entrance 
CP Raxiee 148 47 63 56 of St, John’s River . 45 
C. Gafpe and Bay ../48 42 [63 53 || Wolf I. 145 
Flat P. oe. e145 34 (63 53 |/Grand Manan I. South 
IT Bonaventure - (43 28 (63 53 Point ./64. 
C. Defpair 2.148 24 [64 1 || Wetftern Seal Iflands - 44. 
Mifcou I, Entrance - of | Machois Bay 44, 
Chaleur Bay © +. 148 0 |64 16 | Gould{borpueth maar 44 
P, Efcuminec ae De 64 37 Mount Defert Rock 44 
St. John’s LN. Cape [47 2 (63 49 ||C. Ann Light Houfe 
_ Weft Point: 46 34 64 11 moe Harbour 
" Eait ditto 4627 |Gr 48 + Cod 
Bear Cape - .|46 0 62 13 aes Ledge, North P, 
Hilfborough Bay|46 6 62 55 South P 
C. St. George, or St. St. George’s Bank, N. 
Lewis 145 51 [61 44 W. Part 
Gut of Canfor, North » *|| Nantucket I, bas 
Entrance « 5 42 (an ee) Ditto Shoals, §. WaPo s 
Jufian Corp I. 1.145956 j61 22. || Martha’s Vineyard I, 
Port Hood 45 57 [61 20 || Noman’s'Land I. 
Cc. North, I. cff iain Rhode J, Harbour 
* Breton lay “rm \60 ro Block TI. Middle 
Port Daunhin, ditto 146 23 (60 13° || Montuck Point, Long f. 
Spanifh Bay, “ditto 46 18 1591 57 |* Sandy, Hook = © 64 
Fintl. 2. oe (46;a1 159 33 || * New York Harbour 
Scat nee in 146 159 27 fC. May | ne 
C.. Breton 14h $7 (59390 1". Henlopen, Var. 6 
Lonifburg 145. 54 159 49 Wet 3 
C: Hinchinbroke . ./45 34 .|60 24 ;Philadelphia 
I. Madam 145 29 60 44. | Falte Cope 4 yA 
Gut of Canfer, Sauth | C. Charles ode 
>» Entrance 1.146 28 |69 46 - (C. Henry 
i os HR Bay 146 23 \60 46 | C. Hatteras ete 
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‘LABLE of the VARIATION of the SUN’s DECLINATION 


to every 10 iJegrees of Longitude. 
Decrees of LoncirupgE from the MERIDIAN of Lonpon. 
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a find ihe SUN’s DECLINATION by the foregoing £1 ABL 7 


4’ ACH Page of the foregoing Tables contains the Sun’s Declination for the 
Years that it is marked with at the top, and is divided into thirteen co. 
Jumns ; the firft of which to the Left Hand fhews the Day of the Month, and 
the other. Twelve the Months of the Y ear, fo that if it be required tp find the 
Sun’s Declination for any Day; fuppofe, for examplej on the 2rft of Auguft, 
1796; Firft, I look for that Table that has 1796 at the Top of it, and then 
right againft the arf Day of the Month, and under Aneuit, I find T1649, 
which fhews the Sun’s Declination to be tr degrees 49 minutes north ; accord.. 
ing te the Title at the Top of the Column, ee 

The Sun’s Declination in thefe Tables being calculated for the Meridian of 
London, if you thould be confiderably to the Eaftward or to the Weitward of 
London, it will caufe fome alteration in it; to correct which, the 

Table of the Variation of the Sun’s Declination is to be ufed as follows: 

Firft, Look ott the Declination for the given Day of the Month, and for the 
Day following it, and fybtract the Leffer from the Greater, the Remainder is the 
Daily Variation. We canes ta ; m 

Second, Obferye whether the Declination be inereafing or decreafing, which 
you may know thus; If the Declination for the Day following the given Day 
be greateft, then it is increafing, but if it be leaft, it is decreafing. 

Third, Look for the Daily Variation in the firft Column of the Table, and 
fee what Number ftands right againft it, add under the iven Degrees of Lon- 
gitude: which number is to be ufed as follows; 44, Soy 
_ Ifthe Differeace of Longitude be Eafterly, and the Declination increafing, 

it muft be fuktraéted from the Declination found in the Tables for the given m 
Day; but if the Declination be decreafing, it muft be added. . 


Jf the Difference of Longitude’ be Wefterly, and, the Declination increafing, 
it mutt be added; but if the Declination be decreafing, it muft be fubtraéted : 
the Sum inone Cafe, and the Remainder in the other, will be the Sun's Decli- 
mation at Noon in the Longituderequired,; °° | hy 
cies ain hnaMle stuarena Suppole 


Suppofe on September ro, 1796, a Ship in Longitude 64 Degrees Welt of 
London; what is the Sun’s true Declination when on the Ship’s Meridian ? 


D.M. And becaufe the Declin. is 

Decli. at London Sept. 10, 1796, 4 35 N. decreafing, the Difference 
Ditto at London Sept. 11, 4 12N. mutt be fubtraéted ; there- 
fore oppefite to 23, and un 

Daily Variation of Declination 23 Miles. der 60 Degrees of Longi- 


tude ftands 4 Minutes, which fubtra¢ted from 4° 35’, gives 4° 31’ the Declin. 
at the Ship. ; 


Again, fuppofe in Longitude 50 Degrees Haft, on March 20th, 1795, what 
is the Sun’s Declination? Here the Daily Difference is 24. 


p D.M. ‘) Since the Declination is encreafing, and 
Sun’s Decl. March 20 Ong Se the Longitude Eaft, it muft be fub- 
Variation for 50 Degrees o 3N. tracted, and the Remainder being no- 
——— thing, fhews that the Sun is upon the 

Declinationat Noonat Shipo o Equinoétial at the Ship’s Meridian, 


In like Manner may the Declination be fitted to any Meridian; but it fome- 
times happens that the Declination is wanted when the Sun is not upon the Me- 
ridian; in fuch Cafes it is beft to find the Declination for the preceding and . 
following Noons, and take the Difference, andthen fay, as 24 Hours is to that 
Difference, fo isthe Hours from Noon to a Fourth Number, which being added 
or fubtraéted, according as the Declination is increafing or decreafing, and the 
‘Time being in the Fore or Afternoon, gives the Sun’s Declination for the 
given Time. 

Suppofe It were required to find the Sun’s Declination on Aprilis, 1791, at 
8 Hours 55 Minutes in the Morning? 

Firft, I look in the Tables for the Sun’s Declination, April 15, 1791, and 
fin tobe 10° 8’; and then I look for it April 14, and find it to be 9° 46’; 
D ly Difference is 22 minutes: Then'I fay, as 24 Hours isto 22 Minutes, 
fo is 20H. 55M. the Time elapfed fince laft Noon, to 19 Minutes, which ad- 
ded to 9°’ 46’, becaufe the Declination isencreafing, gives 10° 5' for the Decli- 
nation at the given Time; but had the Declination been decreafing, the 1g 
Minutes muft have been fubtraéted from the preceding Noon. | 

In like Manner the Declination is found for any Hour of the Day, and under 
any Meridian, for you havé nothing more todo, but to reduce the Difference 
of Longitude into Time, qnd add to or fubtraét it from the given Time, ac- 
cording as the Longitude is Eaft or Weft, and then find the Declination as 
above. : : 
When the Longitude and Time of the Day are given, turn the Longitude 
into Time, by allowing one Hour for every 15°, or 4 Minutes for every De- 
gree, and add it to the given Time when the Longitude'is Weft, but fubtract 
it when it is Eaft, and the Sum or Difference will be the reduced ‘Time at the 
Ship: Then fay, as 24 Hours is to the Daily Difference of Declination, {0 is 
the Time at the Ship to a fourth Number, which mutt be either added to or 


- fubtraéted from the Declination the preceding Noon, according as the Declina- 
‘tion is increafing or decreafing. 


‘The Declinations have been carefully compared with the Nautical Almanac, 
cand computed to the neareft Minute, which is of fufficient exactnefs for de- 
termining the Latitude by Obfervation ; but in finding the Time, in order to 
determine the Longitude, the Declination muft be taken out of the Nautical Al- 
snanac, it being there calculated to Minutes and Seconds. 
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|| This table is fuficiently exa& for finding when any ftar comes to 
#|the meridian, in order to obtain the latitude; but in all calculations 
j\for determining the longitude by celeftial obfervations, the fun’s|h 
s{tight afcenfion and declination muft be taken out of the Nautical! 
f| Almanac, as they are there calculated to a greater degree of accu-|} 
piracy. 


Ea a ae 


i A Taste of the Right Afcenfion and Declination of fome of the 
{| principal fixed Stars, adapted to the Year 1796, with their/f 
Annual Variation. 


$o(Right Aj- | Annu. .. fAnnuai {f 

s Wher. | DEGINAMON. | x5 

cenfion. | Vari. Vari. 

Names of the Stars. 


—— 


S. Te 4 

: 5N/19 91+ | 
JO.05/88 19.694 
eee 19-45-+ 14 
3.62 17+S80-+ {8 
i istel j14 80-+ |@ 
3°85 
4+20 
3-55 


}|Shedar, in the breatt of Caffiopeia  —— 
Abruceabar, pole ftar, tail of the Little Bear 

4|™Mirach, in the girdle of Andromeda —— 

&\Almaach, in the foot of Andromeda —-~— 

§|Menkar, in the jaw of the Whale 

| Algol, in the head of Medufa —— 

i|Algenib, the bright ftarin Perfeus —— 
Pleiades, the bright ftar in Taurus -—— 

yi) fiyades, in Taurus me 

t{Aldebaran, the Bull's fouth eye 4 

gi Capella, in the Goat eee 

HBellatrix, in the weft fhoulder of Orion 

g! Betelguefs, in the eaft fhouider bf Orion 

fi Cator, the bright ftar in the head of Gemin 

§|Procyon, the bright far in the Little Dog 

4|* Pollux, in the head of Gemini no 

1; Acubens, in the claw of Cancer a 
Regulus, in the Lion’s heart 

j{Dubhe, upper Pointer in the Great Bear 
Alioth, the firftin the tail of the Great Bear 
Benetnach, laft in the tail of the Great Bear 
Ar@turus, in Bootes — 


inach, in the thigh of Bootes 
iia, the bright ftar in the Crown 
PR Igethi, in the head of Hercules, --- 
Raf, Alhague, in the head of Ophiucus ---| 
Raftaben, in the head of the Dragon = 
Vega, the bright ftar in the Harp so 
4|Atsir, the bright ftar in the Eagle —_— 
Ff; Deneb, in the tail of the Swan ae 
#|Aldermain, in the fhoulderof Cepheus 
Scheat, in the thigh ot Pegafus —_—— 
$\lMarcab, in the wing of Pegafus 
#i|Achernar, in the river Eridanus 
s|Rigel, inthe foot of Orion 
s'Canopus, the bright far in Argo 9 === 
Sirius, the bright ftar in the Great Dog 
tAlphard, in the heart of the female Hydra 
* Virgin’s Spike, in the fheaf of Virgo 
f|Zubenefch, in the fouth fcale of Libra --- 
e|Zubenelg, in the north fcale of Libra 
Antares, in the heart of Scorpio —— 
Fomalhaut, bright ftarin the Southern Fifh 
t| Che foot of the Crofs ae 
4|The bright ftar in the Oars 
The bright ar in Centaur 
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If the places of thefe ftars are wanted for any time before the beginning of the 
year 1796, multiply the annual variation, bath in right afcehtion ana declination, by 
the number of years before 1796, and fubtract the product from the right afeenfion 

: Randing ia the table; but the produét of the annual variation in declination mut be 
added to, or fubtrasted from, the declination, according as the fign -}+ or == follow 
it; but for any years afger 1796, the variation in right afcenfion muit be-added to the 
right afcenfion in the table, and® the variation in declination muft be either addea 
to, or fubtra€ted from it, according as their figns are, to fit the declination to any 
fucceeding year.x—The annual variation is fet down for feconds, and decimals of a 

‘ fecond, : 


declination and right afcenfion, 


It is obvious, that by the fun’s annual motion; he is perpetually changing. his 
which is fet down in the preceding table for the 


noon of every day at London; and may be reduced to any other time or meridian, 


as has been already fhewn of the fun. 


By the preceffion of the equinoxes, the fixed ftars are continually altering their 
longitudes, right afcenfions, and declinations; the alteration in the longitude is 
about 50 jeconds every year; the alteration in right afcenfion and declination of 


fome of the principal fixed ftars are fet 
and their annual variation, which being 


down in the preceding table for 17963 
applied to the right afcenfion and decli- 


nation in the table, by addition or fubtraétion, gives the right afcenfion and de- 


clination for any fucceeding years. 

The right afcenfion of the fun, moon 
the equincétial that comes to the meridia 
of Aries. 


‘The wile of the tables of the right afcenfion of the fun and ftars is to find the _ 


, or ftars, is the number of degrees of 
nh withthem, counted from the firft point 


time when any ftar culminates, or is upon the meridian on a given day. 


RULE. 


Look for the right afcenfion of the fu 


nand ftar in the preceding tables, and 


fubtraéct the fun’s right afcenfion from the ftar’s; but if the fun’s right afcenfion 
be greateft, add 24 hours to the ftar’s right afcenfion, and then fubtraét the fun’s. 
from it, the remainder will be the time of the ftar’s coming to the meridian. 


When the fun’s right afcenfion is lea 
afternoon, but before noon when the fun 
EGTA ser te 
At what time will the tar Ar&turus 


ft, the ftar comes to the meridian in the 
is greateft. y 
BX AVM? Pal its 
At what time will the ftar Virgin's 
Spike be on the meridian of London, 


September 1? 

H.M. 
Spica Virginis’s right afcenfion 13 14 
Sun’s right afcenfion — 10 42 
The ftar culminates afternoon 


* 
So that the flar Virgin’s Spike com 3 


z2 ojto the meridian at London 32 minutes 


be on the meridian of Loudon, Dec. 1? 

H.M. 

Arurus’s right afcenfion - 14 6 

4 ZA © 
38 6 

Sun’s right afcenfion — 16 31 

After midnight _ 20535 

Morning — 9 34 


That is, the tar Aréturus will be upen 
the meridian of London 35 minutes af- 
ter nine o’clock in the morning. 


To find what Star will come upon the Meridian at any given Time,  - 


RU 


Add the time from noon to the right afcenfion of the fan, the fum will be the 
wight afcenfion of the ftar required to be known; with which enter the table of 


after two in the afternoon. 


LE. 


the flar’s right afcenfion, and find what ftar’s right afcenfion agrees with, or 


comes the neareft to it, and that is the ft 


EXAM eis ae 
I would know what ftar would be on 


ar required. 


EXAMPLE UIT. 


What ftar will be upon the meridian, 


the meridian of London about ten at}of London 20 minutes paft four in the 


night, January 25? 


morning, May ro? 


HLM. arr H.M. 
Sun’s right afcenfion January 25, | Sun’s right afcenfion May 9 atnoon 3° § 
~ at noon _— 20 31| And for 16 hours more = = o 3 

. And for 10 hours more — o 2} Given time 16 hours, 3¢ minutes 
‘ riven time 10 hours P.M. to of P.M. oe 16 30 
30 33| Rightafeenfion of mid. heaven 49 35 


par een 


» Nearly anfwers neareft to Sirtus 6 33 
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Sub. 24 oj Anfwers nearly to Atair in the Eagle. 
= . ‘ 6 . 
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To find the Time of the Sun’s Rifing, Setting, and the Length of the Day 
. and Night, by this Table. 


' Firft. Find the fun’s declination at the top of the page (marked with the de- 


grees of declination). and the latitudes in the right or left hand columns (marked 
fat.) and in the common angle of meeting is the time of fun fetting, if the fun 
has north declination, but the time of fun rifing, if the fun has fouth declination, 
eA Veep Aten . 7" 
Let it be required to find the time of the fun’s rifing and fetting, with the 
length of the day and night, in latitude 51° north, the 18th of July, 1796 > 
I firft feek the fun’s declination for the given day, and find it 20° 53’ north, 


‘which I here call 21°, then under the declination 27, and againft the latitude 512, 


ftands 7 H. 53 M. the time the fun fets on the given day, in lat. 51 north, which: 
being doubled, gives 15H. 46 M. the length of the day; andyif 7 H. 53M. the 
time of the fun fetting, be fubtracted from r2 H. the remainder 4 H. 7 M. gives 


' the time of the fun’s rifing, which being doubled, gives 8 H. 14M. length of the 


7 
as) 


night. ie 

- But, when the fun has 91° fouth declination in this latitude, the time of fun- 

fetting becomes the time of fun-rifing, and the length of the day will then become 

the length of the night. 
Thus, the 25thof November, 1796, the fun’s declination will be 20° 59 fouth, 


or 21°, then the time of fun-rifing is 7 H. 53 M. his fetting 4 H. 7 M.and the 


Jeneth of the night 15 H. 46 M. and day 8 H. 14M. 


EXAM PLE: Il, EX A. Mepr £” Hie > 
Let it be required to find the time of the] Required the time of the fun’s rifing and 
fun’s rifing, fetting, and length of the day andjfetting, and length of dzy at the Capeof Good 
night, at Peterfburg, the21itJune, 1796. |Hope, in lat. 34. 29S. May 15th, 1796. 
Under 23° 28’ N. the declination thatday,] Under the declination 19° 6’ or 19° N, 


and againft 60° N, the latitude of Peters-jand againft the lat, 34S, = Iz 0 
burg, — 12  o/Stands the fun’s rifing A 6 54 
Stands the fun’s fetting — 9 16) Time of fun’s fetting ‘e arr 3 
The time of fan-rifing es 2 44 ; 2 
Sun-fetting doubled isthe length of day 18 32|The length of the day ~~ = yo 32 


Sun-rifing doubledisthe length of night 5 28;And 6H. 54M. doub. is lengthof night 13 48 
When a greater degree of accuracy is required, proportional parts may be taken 
for degrees and minutes of latitude and declination. 


€ Z, find the Rifing and Setting of the Stars. = 


By this table the rifing and fetting of any ftar may be found, whofe declination 
does not exceed 23° 30’ northor fouth, in the following manner: 

If you are in north lat, and the ftar has north declination, look for the declina- 
tion at the top, and the lat. in the right or left hand columns, in the angle of 


meeting, is half the time of the ftar’s continuance above the horizon, in that lat. 


or the time it takes in afcending from the eaftern fide of the horizon to the meri- 

dian, and defcending from the meridian to the weftern part of the horizon. 
Therefore, if thefe hours and minutes be fubtra¢ted from the time of the ftar’s 

coming to the meridjan, the remainder will be the time of the ftar’s rifing, and 


Nels added, the fum will be the time of the ftar’s {etting. © 


a ¥ TU XRAUN Pella, Eee ee, 
Required when the ftar Aréturus rifes and fets December 1, in lat. 51 deg. N. 


"The time of the ftar’s coming to the meridian, or fouthing in the morning 9 35 


‘Then under ftar’s declination 20? 16’ or 20° N. and again#t lat. 51 ftands 7 47 


——= 


‘Time of ftar’s rifing in the morning wenn 1 48 

Added, gives the time of the ftar’s fetting ——a 17 22 
. 12 

Star fets 22 minutes after 5 inthe evening _ 5 22 


When the latitude is north, and the ttar has fouth declination, or the latitude 


+ sfouth and the ftar has north declination, find the latitude in the fide columns as 


before, againft which, and under the degrees of declination, flands. half the time 


the ftar is under the horizon, which being fubtra&ted from x2, the remainder wiff 
be half the time the ftar will be above the horizon in that latitude. 

Example. What time will the Dog Star, Sirius, rife and fet at London, Ja- 
nuary 25? q2 
Under the declination 16° 26’ $. and againft lat, 51° 32" or 52° ftands 
Half the time the ftar is above the horizon —= — 

‘The {tar comes to the meridian in the evening, at °” 


Which fubtraéted, fhews that the ftar rifes at 31 m. after 5 intheevening. 5 33 


Added, fhews the time the ftar fets in the morning — 2 39 

In like manner may the rifing and fetting of the planets be found when their 
declination does not exceed 23°34, and the time of their paffage over the meridian 
is known. 

Suppofe it were required to know the time of Jupiter’s rifing and fetting, in la- 
titude 52 north, the rft of Auguft, 1796. 

In the Nautical Almanack for 1796, I find that Jupiter paffes over the meri- 
dian of Greenwich at 14 H. 3 M. that is, three minutes after two next morning, 
and his declination is 8° 29’ S. . 

Now, 12 H, added to 14H. 3 M. is 26 H. 3 M. from which fubtraét 24 H. and 
the remainder 2 H. 3 M. is the time of his pafling the meridian in the morning 
of that day, according to the civil account. 

Under declination 8° 27’ or 8° and againft latitude 52° ftand 6 H. 41 M. half 

the time Jupiter is below the horizon; this doubled is 13 H. 22 M. the length of 
Jupiter’s night, which fubtra¢ted from 24 H. gives 10 H, 38 M. the length of 
his day. \ 
' Agsine 6 H, 41 M, added to his paffing the meridian 2 H. 3 M. gives 8H, 
44M. his rifing in the evening, and 2H. 3 M. added to 12 H. gives 14 H.3 M, 
from this fum take 6H. 41 M. and the remainder 7 H. 22 M. isthe time of his fet- 
ting in the morning. 

Suppofe it were required to find the moon’s rifing and fetting Auguft 13th, 
4796, in latitude 52% north. ai 

In the Nautical Almanack, (page 6th) I find that the moom paffes the meridian 
ef Greenwich at § H. 16M. in the evening, and her declination at midnight is 
22° 55’ South. 

Then in the tables, under the declination 21° 32’ S. or 22°, and againft the lat. 
2° ftands 8H. 5 M. Half the time fhe is under the horizon doubled is 16 H, 
10M. thelength of the lunar night, which fubtraéted from 24 H. leaves 7 H. 50M. 
the lunar day. To the moon’s fouthing or paffage over the meridian, 8H. 16 M. 
add half the lunar day, 3 H. 35 M. gives 11 H. 51 M. her fetting at midnight, 
and from 8 H. 16 M. take 3, 35, the remainder 4 H.q1 M. is the time of her rifing 
in the afternoon. 

In like manner may be found the rifing and fetting of the other planets, only 
obferving that the noon of the common day, and end of the fea day, is the be= 
ginning of the day in the Nautical Almanack. 

As all the calculations here are made for the meridian of London, or Green- 
wich, care muft be taken to reduce the time of their paflages over the meridian 
of Greenwich to the meridian of the place of obfervation, by allowing x H. later 
for every 15° of weft longitude, and 1 H. fooner for every 15% of eaft longitude, 

It were to be withed, that gentlemen belonging to the fea would carry a celef- 
tial globe with them, upon which all the above may be found in an eafy manner ; 
for they would have nothing more to do but to fet the elobe north and fouth, raife 
the pole as many degrees above the horizon as the latitude is; bring the fun’s 
place to the brazen meridian, and fet the index to the upper 12; then turn the 
globe round, and note what ftars come to the meridian, and the hour index will 
point to the time; when they come aboye the horizon, it will point to the time of 

_ their rifing, and when they defcend below the horizon, it will point to their fet- 
ting; for as each ftar on the globe will point direétly to one of the fame name in 
the heavens, they may be viewed at any’ time of the night; or, if a planet, turn. 
the globe until the index points to the time of their paflage over the meridian, — 
and’ make a mark on the globe with a pencil, under their declination, then turn 
the globe eaft until the mark comes to the horizon, and the index will point to 
the time of their rifing ; and turned wefterly till it come to the horizon, the index 
will point to the time of their fetting, Se Ie eS a 


But when there is no globe at hand, and you are doubtful whether you have 
obferved by the right ftar or not, as there may be feveral others near the Me- 
ridtan at the fame time, the following general rule will enable you to diftinguifh 
the ftars, and by frequent obfervations be able to know any of the fixed ftars fet 
down in the table, and are eafily diftinguifhed from a planet by their twinkling 
which a planet never does. 


wha 


A general Rule for diftinguifbing the Stars. 


rft. By the rules and dire€tions following Table XIII. find the time of the, 
ftar’s coming to the meridian. ' 

‘2d. From the above table take the ftar’s declination, to which add the fuppofed 
latitude when the declination and latitude are of contrary nffmes, that is, one 
North and the other South; but if both North or Sonth, fubtraét the one from the 
other, and call this fum or difference the complement of the ftar’s altitude; 
this complement fubtraéted from go® gives the altitude. If this altitude cor. 
refponds nearly withthat obferved by your quadrant, it is certain you have takea 
the altitude of the right ftar, otherwife not. 


Ee Kae A DES PR T | E. 


Suppofe that on the 25th of Jan. the meridian altitude of Sirius was obferved 
at 10 o’clock at L%ndon, and found to be 22°. I want to know if I have taken 


that ftar or not. 
Sirius is found to fouth, or be on the meridian that day at ro at night. 


Latitude of London _ Si, 320Ne 
Sirius’s Declination —_ mee 16. 736'S: 
Comp. of Alt. = —= 67 58 
99 00 
Meridian Altitude = 22 2 


This altitude agreeing nearly with that obferved, I conclude that I have takem 


ny 
A 


the right ftar, The fame will hold good with any other ftar. ‘ Oe 
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